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For years the automotive industry 
faced the handicap of a '‘blind spot" 
m closed cars Everyone thoi^t it 
was a necessity The upnght aJong* 
aide the windshield had to be strong 
and with the material they were US' 
mg, this strength meant bulk 
Then someone thought of Sheet Steel 

A Sheet Steel upnght was designed 
which was twice as stnmg yet one 
third the size ofthe old type Experts 
today freely predict that the time is 
coming when the “blmd spot** will be 
outlawed from the road 
Many other products are suffoing 
from snnilar “blmd Riots'* Almost 
always they are r^arded as essentiaL 


“It simply cannot be done difioent' 
ly” And then someone uses Sheet 
Steel As one big fabricator puts It — 
"Anything can be made of Sheet Steel 
It IS practically only a question of 
produ^on to justify the expense of 
design and dies." 

If you have not considered the use of 
this material m connection with your 
product. It may pay you to give it 
careful thou^^t \^^en you do this, 
try to free your thought from your 
present limits of construction Re 
member Sheet Steel products may be 
made m two, three or more parts, and 
yet wdded m the final assembly mto 
an integral umt 




H c onT aJnus has « / a tiw M wihihc 
a J om ku m moLs 
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Spot wdding, seam wddm^ and acet' 
ykne welding have revolutionized 
methods of construction You may 
even combine Sheet Steel with other 
materials m certain instances But 
always, when you eSect the chai^ 
you will find you can reduce wei^t, 
increase strength, and produce a 
b et ter product Shebt Stbbl Traob 
Extension Committez, Ouveh. Bunjy 
mOk PiTTSBUROH, Pa 
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you are cordially invited 

to participate in celebrating 
the entry of the 


ScientificAmerkm 


into its new building 


24-26 West 40th Street, New York City 
July, 1926 



The publishers will be very glad to welcome you at 
any time to their new home, where scientists and captains 
of industry, engineers and Inventors, writers and readers 
will gather to exchange ideas. 

In this atmosphere the publishers, editors and writers 
will send to all the world news of the achievements of 
scientists and industnal leaders. For those of our readers 
who find it possible to visit our new home m person we 
extend a hearty welcome. 


To those who come and those who cannot come we 
make this special celebration offer. By subscribing now you 
may obtain a year’s subscription— regularly $4.00 — for only 
$3.00. The same rate applies to all subscriptions, new or 
old, received at this time, for one year or for life. 


This offer expires July 31, 1926 


R. S. V. P. 
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At home in any environment 

The Packard is at home m any surroundings At the tennis courts or at 
the courts c f kings it well reflects its owner s taste and judgment 

For Packard supremacy has won and held international recognition for 
more than i generation At home or abroad m town or country the 
Packard owner knows the constant satisfaction which comes witn the 
possession of things universally approved 

Packard comfort beauty and distinction are most appreciated by those 
who have learned that they need not pay a premium to possess them 

P'lckard Six owners know that these long lived fine cars provide as desir 
able 'ind enjoyable transportation after the first 20 000 miles as before 

And there lies the secret of owning a Packard You want to keep it 
longer than cars of lower first cost — and when you do you enjoy Pacl^d 
ownership at a cost no greater than you pay m the long run for cars 
of shorter life and far less distinction 

PACKARD 


THE 


MAN 
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OWNS 


O N 1 


ASK 
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EIGHTY-SECOND YEAR 


EXPANSION 

W ITH this issue the Scientific Aroer- 
ican becomes an eighty page maga- 
line. Heretofore it had seventy two 

Why did we enlarge our journal? 
What motives? 

Well, the real reason for the added 
pages b the fact that we have more 
things to tell you, about what is going 
on In the world of science and Industry, 
than we can pack comfortably into 
seventy-two pages. The facta that the 
leaders of the world's thought are now 
writing for us are so important and so 
interesting that to trim these articles 
down so that they can be squeeaed into 
seventy two pages necessitates a sacrifice 
that we are unvrilling to impose on 
either our authors or our readers. 
Iben, too, articles you would enjoy 
have bad to be put off from one issue 
to another on account of lack of space 
Oh, yes — the price It remains the 
same. 



1 AST month we suggested to our 
^ readers that they liguro out — and 
write out — the greatest number that can 
be indicated by means of three digits. 
A good many of them have made a fair 
stert but nobody has sent us the correct 
answer as yet. 

And there is a good reason why! 
Nine to the ninth power, all to the 
power of nine, os expressed above, rep- 
resents a number ha\ing some 369,- 
693,000 odd digits, more or less. If 
one were to write digits at the steady 
rate of mxly per minute, and work ten 
hours a day, the whole number would 
be finished sometime in IQS-l, according 
to M laisant, of the tcoU Polytech~ 
fuque, Pans 

Suppose we were to publish the num 
her in the Scientific American, and 
filled each issue entirely with digits. 
Our readers would have the full result 
in 31 years. 

Sorry, but we refuse to do lU 


PROTECTION 

A ll hail thp passage of the Webb- 
^ Loomis medical bill in New York 
State. If this bill is enacted into law, 
it should have a far-reaching effect in 
the medical fraternity and in the curb- 
ing of quackery. The bill provides for 
the annual registration of all practi- 
tioners with the State Board of Medical 
Examiners and for the prevention of the 
use of the title **doctor*' in a misleading 
manner The registration lists will be 
open to tbe public at all times and so 
a^uld prevoit the gullible from being 
daCnadM 


In This Issue 

ITAo is Patience Worth? 

That is one of the absorbing questions that must be answered 
before 'The Riddle of Patience Worth,” see page 20, can 
be solved. Read what Dr. Walter Franklin Prince has to say 
on this subject 

Whence Gamo the Ameriemn indian? 

Careful reseanhes ronducted on the old stamping grounds 
of the Indians have produced no evidence that the race has 
long inhabited the plams and mountains of the Amentas In 
an article on page 7, Dr. Ales Hrdlicka has presented some 
facts that point toward a solution to this problem. 

^UeUo, London*'— ^Are You There, New York?" 

These may not be unusual phrases in the near future, judging 
by the results so far achieve m transatlantic radio telephony 
On pap 30, Orrui £. Dunlap, Jr., tells how this is accom- 
plisheo. 

Doom Moonlight Affect Plant Growth? 

Old fashioned farmers would plant certain crops only when, 
according to tradition, the phase of the moon was auspicious 
Were they victims of superstition^ Probably not, in vuw 
of the facts showing the relationship between polarized light 
and plant growtli put forth by Prof ll. H. Shelimn on page 10 

The Atmoaphere in CroaM^erUon 

How high have sounding balloons been sent^ How high do 
meteors flash ^ What are ^octiluscent** clouds, fifty miles up’ 
How high is the durora’ What of Prof (^oddard's *"moon 
rocket”’ See page 17. 

MORE THAN 200 PICTURF5 

Complete table of conlenu ijiil be found on page 80 


For Next Month 

How Earthquakea Are LoaUed 

The snence of seismology is in its infancy Howi*ver the 
promise of an early maturity is encouraging Today a chain 
of earthquake observatories encircles the glo^ In our August 
issue Father Francis Tondorf will describe how a seismograph 
records the tremors of the earth's surface 

Cdf Balia Studied Sciendficedh 

The store that you make in golf does not depend entirely on 
your skill The construction of the ball used is of vital im- 
portance Prof H H Sheldon will ^linw how the desirable 
characteristics can be determined experimentally. 

imagine an ialand of Silverl 

Catalina, an island off the coast of ( ahforma, is now being 
intensely mined for its valuable ore, yet the mining opera- 
tions are not interfering with the pleasure resort possibilities 

Other articles on. The Jade of Mexico and Central Amerua, 
The bait Miners of Nevada, The Manufacture of Rayon, 
Trainmg Parachute Jumprs, (. onservaiion , Our New Air- 
plane Curier, the S b Saratoga, Radio, Astronomy 

MORE THAN 200 PICTURFS 



Thm is one bast wf to keep in touch with 
tha laadws in lha world’s progr aw — by ooo- 
sistsntly raading tha Sdandfic Amerieaii. 

$4.00 bringe the Seiantifk American 
toyouforone whole year. 


COMPMINT 

"TkOUBTLEbS, many of our readers 
-L-' will be synipalhelually disposed 
to the NluU nirnl of Mr T J Kennedy, 
(Juiirmaii of the < old Kullrd Press mid 
Copper AKNOfjdtion, when he makes a 
plea for the use tif simple language 
in the ri ports of reflean h workers 
Speaking at un annual luncheon in 
Birmingham, England, he said that 
some of these reports— though douht- 
Icud of great value — were, because of 
what he tails their scientifn “jargon,” 
as unintelligible to the u\erage business 
man as they would lie if they were ad- 
dressed to him III Russian He objected 
to the tendency to * label a rharactens- 
iic with Homr new name rather than to 
ri'Milve it in terms of familiar conrep 
lions” The terms used in scientific 
research are hased largely — almost ex 
clusiscly — upon Latin or Gredc orig 
inals Olid hence this roinplairil should 
find a syiripathiiiL hearing m this coun- 
Ir), where there i- a lendeiii y to Omit 
( lassie a 1 sludie^s from the curricula of 
our school? and collegia* 


ROTORSHfPS 

W E have just (onii from rircumnavi- 
galing New \ork hurlior in Herr 
Anton FliMtnrr's famed rolorship Baden^ 
Biiden There H no doubt almul it, the 
new Tes**cl performs well But will it 
be an efonomii siucess’ There is the 
crux of the mottcr, and there is no way 
to find out exii'pt to try one in actual 
commerce Purely srientifii interest* 
does not weigh much with ship owners 
Dollars do 

Many of the things that have been 
said about tlie rolorsliip do not apply 
Its inventor does not rx|>ert it either to 
supplant Hlearii or bring a return to 
wind navigation It u itself to become 
an auxiliary to steam In that capacity 
It should save fuel 


PLANES 

P ERFLCr flatness is an ideal which 
acientists admit is almost impossible 
to attain However, the Bureau of 
Standards has come near it, producing 
a surfaiT wliuh deviates only one five 
millionth of an inch 

This has been arrompli-hrd by pro 
during a “master ijuarlz flat” whn h, it 
IS predicted, will suppluiil the glass 
flats previously umd in testing initrom 
etrrs And other gages ii'-ed bv manii 
farlurers The fault of ihe gloss flat, 
it IS explainnl, lies in tbe fact that it 
IS expanded by heal 
This IS only another one of innumer- 
able rasr? in whii h induslrv has had 
to look to science for ils own advances 
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High speeds — end thrust— vibration— heavy loads! Put Jones* 
Willamette Bearings on the job for pemutnent scUisfoction 


On any bearing point Jones- Willamette Bearings 
will save you money — in lessened oil consump- 
tion — In reliability and freedom frrom shutdowns 
*-ln lessened weso^-rin reduced friction. 

But where unusually difficult conditions must 
be mett where end thrustp vibration and hmvy 
loads are problems^ then Jones-Willamette Bear- 
ings, int^inial collar thrust type, are the solution. 
Thislsbut one of die standard bearings produced 
by die Willamette plant. Other types atei drop 


hanger, angle, flat bott o m, rigid post, ball socket 
andvettkaL In addition many spedal bearings 
are made to fit the requirements and spedfica- 
tions of industrial users and machinery builders. 

A trial installation of Jooes-Willamette bearings 
operating under your plant conditions will prove 
th eir w orth and economymore convincing than 
anything that can be said about them. We 
will be ided to take up die matter of such an 
installation with you. Write for full infocmatlon. 


Willamette Iron &. Steel Works, Portland, Oregon 

Monadaock Bldg., 6aa FrancUco L. C. amlthBldgi,8sattU 


Distributorsi A fsw good 
orsMlU 


I A fsw good Isrrtorki ffiT MW 

wii'Mfi 

Bearings 




HELPS TO IDENTIFY NEW ELEMENTS 

For Ail notable reiwcAoj in X-roy spectroscopy^ Prof, Mtmne Sirpbekn, Professor of Phvstts at thr Vntversity 
of Upsaia, Sweden, has been awarded the posiponed 1^24 Nohdt Prtta for Phvstes His toork permits us to measure 
the extremely short woiWrnftAf tn the X-ray regwn of the spertrum with murh dascr accuracy than evtr Itefore, 
while his study of the soft radiations that He batmen the ultra-vtofet and X-ray rrgum of the spectrum "Afirr made 
possible,'* says Natitre (London), "the theorencai work on whuh prarticoHy tdl our knou-lrdpe of the dt\tnbution 
and energy properties of the electrons in the atoms u based** 7 An data ltd to the lectnt idenuftcitnun of three 
new elements If the periodtc laut holds good, all but tuo of the dements have now hem tftsioicred 



Mauna Loa 

Siiur 4919, the Hawaiian volume. Manna Lou, has been nearly 
durnuint, showing only oicosional sparks of life in the form of discharges 
of gases and bnbbhngs of la\a in the crater Kecenlly, however, the 
fomiatiun of molten rock iiicrejHed until finally it overflowed through a 
truck in the mountainhide and a nluggihh stream slowly wended its way 
tOHurd the sea A volcanic eruption of this sort is nut dangerous to the 
populate as the lava stream in this cose moved at a s|)eed of only about 
five miles a day, allowing ample tune for the inhabitants to move from 


Active Again 

Its path Much property was destroyed, but general economic conditions 
suffered liLlle and in the majority of case* business continued. 

Our illustration shows a view of Mauna Loa and Mauna Kea, 
a sister peak, as seen at a lime of inactivity from the harbor of Hilo, 
Hawaii Mauna Lao, tlie left peak, is 13,695 feet high. In the illustra* 
tion It appears to be much lower than this, due to the distant perspective 
and because the land suiroundiug U slopes upward gradually, a fact not 
apparent in the picture and one that is deceiving to the eye. 
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The Race and Antiquity of the American Indian 

There Is No Valid Evidence that the Indian Has Long Been in the New World 

By Dr AIcm HrtUuha 

Cnntor of the DivUlon of Physical Anihrupology, United States Museum, Smithsonian Inslliulion 


HEN Columbui and his followers reached 
the Antlllrs an 4 later the mainland of 
America, they found both the islands 
and the land peopled in all their hab- 
itable parts. And they found them 
peopled by a variety of man that, while diffenng 
ui details, showed, neveitbcless, so much m common 
that they comprised him collectively under the term 
“Indian.” 

History tells thst, ss no mention was made concern- 
ing the American natives in the Scriptures, many of 
the early Spaniards, up to Los Casas’ time, reached 
the conclusion that they could not be regarded as men 
equivalent to those named in biblical accounts. This 
view, which eventually had to be counteracted by a 
specul papal bull, led to wholesale enslavement and 
destruction of the Indians. 

The effect of the papal edict which established 
the American aborigines as true men was thst thence- 
forth their origin was sought in other parts of the 
world, and the seeming necessity of still harmonis- 
ing fhu origin with biblical records led eventually 
to some carious opinions. One of these was to the 
effect that the ^American aborigines must be the 
descendants of the Canaanites who were expelled 
from their original abode by Joshua, anolhrT was 
that they were descended from Asiatics who them- 
selves originated from Magog, the second son of 
Japbet; but the most widespread theory, and ons 
with the remnants of which we meet to this day, 
waa dut the American Indians represented the so- 
called Loet Tribes of Israel Lord Kingsborough 
died in bankruptcy through costly publications in 
which he tried to prove this opinion 

During the course of the Nineteenth Century, with 
Levdqae, Humboldt, McCuHogh, Morton and espe- 


cially Quatrefagrs, we begin to encounter more 
rational hypotheses concerning the origin and racial 
identity of the “Indians,” but the individual views 
differ widely For some the Indian is “autochtho 
nous,” that is, he originated somehow in the New 
World, while for others he has been wholly or 
partly derived from the Asiatics, or the PhoeniciaiiA, 
Egyptians, Ethiopians, the Welsh, the Irish or still 
others Ilie erudite Dr. McCullogh believed that 
the Indians originated from paru of diffircnt peo- 
ples who reached America over lost land from the 
west, “when the surface of the earth allowed a free 
transit for quadrupeds.” Qualrefages viewed the 
Americans as a conglomerate people, resulting from 
the fossil race of Lagoa Santa, the rare of Parana, 
and probably others, in addition to which he be 
lieved that in Southern California and perhaps else- 
where there had been selllementB of Pacific Islanders. 
Nevertheless, tlw majority of the auihorH of the last 
century believed that the Aoieruan nati\cs were 
all of one main race and that they were denied 
from noTtheaetem Asia, particularly from the “Tar- 
tars,” or Mongolians. 

Opposing Theories About the Indian 

The most recent students of the question agree 
that this country was peopled through immigration 
and local multiplication of people, but the lotahly, 
nature, and unity or plurality of the immigration or 
immigrations are still moot questions While moat 
students incline to the exclusively northeastern 
Asiatic origin, others, such as the French ethnologist 
Rivet, show on linguistic grounds a tendency to 
follow Qualrefages in attributing at least ^ome parts 
of the native American population to Melanesians, 
Polynesians and even AuMralians. 


With the general conviction that the Indian was 
an immigrant into the New World, there necessarily 
followed spetulalion as to his antiquity on this con 
linent, and there were always, and are today, many 
who believe that man must have been in America a 
great length of time Such a notion is stimulating 
and therefore attractive Moreover it seems to be 
substantiated by the great diversity of the Amencan 
languages, and by various hnds which appear to 
pinnt to man's co-existence here with extinct animals 
Charcoal, arrow points, frugraints of pottery and 
even human bones have been found in association 
or 111 (hr nunir strata with the bones of the mastodon, 
fossilized buffalo, the glyptodon and other extinct 
creatures, or again in deep deposits of apparently 
gnat age 

Moreiner there arc found from time to lime 
human skulls and bones that have been petnfied and 
even enclosed in rock And there arc the many un- 
questionably ancient relics in other parts of the 
world to which, some students feel, there ought to 
be Eionie parallel m this hemuphrre It is little 
wonder that under these nnumstanres a belief in 
the geological antiquity of man in America should 
be found even with some reputable scientific men, 
parUculurly some tif iho older and again of the 
young generation, and among workers in collateral 
lines suih as linguistics, geology and paleontology 

The actual status of opinion as to the Indians* 
origin, racial conipoHiUon and antiquity on this con 
tinent, may briefly be summarized as follows 

1 The Indian originated outside of this continent 
and IS iherefore an immigranl into it On this point 
there is no longer any division of opinion 

2. As to his racial <ompnsitiun there ore two 
main views The more general one is that the In- 
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diaiif iiotwilhMandiiig ihe long-recognued pmence 
among him of wveral more or leu diituirt types, 
IS novcrtheleu essentially of one race, the yellow- 
brown, whose old home was northern Asia. A sec- 
ondary opinion, spreading most recently again from 
France and hnding here and there individual pro- 
tagonists, 18 that the American man, while he is 
mainly of north Asiatic and yellow brown descent, 
comprises also \arious other racial contingents, from 
the Pacihc, from Australia, to which some feel in- 
clined to add Lurope and the region of the Medi- 
terranean These latter opinions are supported on 
one hand by apparent or real resemblances of lin- 
guistic character, and on the other by similarities 
of some American with other crania 

3 As to the antiquity of the Indian in the New 
World, there are also two lines of opinion The 
hrsl and more general is, briefly, that such antiquity 
u moderate and post glacial , the other, which is 
but hazily defined, places the coming here of msn 
farther, and at times very much farther, backwards. 
Hie explanation of this diversity of views is rela- 
tively simple It depends partly on the peculiarities 
of human nature and partly on diffeirnres in train- 
ing, but in the main on the varying individual 
degrees of knowledge and experience. 

The Indian a Recent Immigrant 

Let us take a rapid glance at the principal facts 
which have a bearing on these problems, considering 
first the racial question and then that of antiquity 

In the racial problem the main word belongs 
naturally to physical anthropology which deals with 
the least mutable parts of man, namely his body 
and skeleton Our knowledge of the Indian has 
now advanced so far that a number of important 
generalmtions concerning him are pouible There 
are now at our disposal for comparison, in Amen 
can museums alone, upwards of twenty thousand 
Indian crania and skeletons from all parts of the 
continent. 

In the light of present knowledge concerning the 
Amencan native, what can be stated with a fair 
degree of positiveness is that, first, there is no 
biological evidence or any probability, that man 
onginated on this continent, second, ihat man did 



BHIITIA WOMAN DAnjEKLtNC, NEAH TIBET 
Of Mortgoioid stock, she resemNes thr Amcnean Indian, 
in fmclal and other phystrai characteristics, yet her home 
u many milts from America 


not reach America until after he had attained a 
development superior to that of eVen the loteot 
glocul (upper Neanderthal) man in Europe, and 
after having undergone advanced stem and even 
racial and tribal differentiation; and third, that 
while the American man, since the peopling of this 
continent was initiated, has developed here numerous 
secondary subracial localized modifications, these 
modifications have in no basic feature obliterated 
the original general or stem type. 

Notwithstanding the presence of several subt yp es 
and vanous secondary physical modifications, the 
American Indian presents certain fundamental fea- 
tures in common which mark him plainly os of one 
it 


Whence Came the ln£en7 

He rama from eestom Aole, ■ojs Dr. 
HrdHcln, the author of fhm oceonpoey- 
ittf orli^ end he orrired in Amwion 
conporatiTely recently, that h, w i thin a 
few thonsond years— -end not, os many 
woold faaTe ns baUera, fawdieds of thou- 
sands of years ago. 

Dr. Hrdl^ b one of the foromoot 
ontfaropologbts of the world. In bb ca-* 
podty os head of the deportment of an- 
thropology at the Sadthoonion Institiitioa 
be has time after time demolished uu w o r- 
rented doims for the eet re m e antiquity of 
man in America. 

In recognitioo of hb important work 
the coveted Huxley Medal has Just bean 
awarded to Dr. Hrdlicka, end be will 
therof ora go to England to raceira thb 
honor, end to lecture before the Royal 
Anthropidogical Institute. 


rote. III a broad sense of the word. These features 
are 

The rnUif of the skin The color of the Indian 
differs, according to localities, from yellowish 
brownish to that of the brown of solid chocolate, 
ihe basic color is brown 

The hair of the fuli-blood Indian from one end 
of the continent to the other is black and straight, 
his beard is scanty, especially on the sides of the 
fui'e, and is never long There is little or no hair 
on the body except in the axillae (armpits) and on 
the pubis, and even there il is sparse The hair is 
invariably black from birth on 

The eyes os a rule are dark brown. The con- 
junctivas are blue m childhood, yellowish in adultSL 
The eye slits show a prevailing tendency, which u 
more or leas noticeable m different tribes, to a sli^t 
slant, that is, the exleniul corners are frequently 
appreciably higher than the internal But the epi- 
ranthus (fold over the inner corner of the eye), 
while frequent in childhood, disappears later in life^ 
The supraorbital ridges (above the eyes) are on the 
a\'erage more developed than in whiles, but the 
glaliella (space between the eyebrows) is not promi- 
nent or bulgingTUnd does not overhang the nasal 
root depression os in the Australian 

The nasal bndge^in the men is well developed, 
arid the nose m the living, as well as the nasal 
aperture m the skull (barring individual exceptions) , 
tend to medium relative proportions. The important 
detailed features of the nasal aperture and spine 
are of the type that pnnails in the yellow brown 
stork. The malar (cheek bone) regions are os a 
rule larger or more prominent than they ore in 
civilized whiles 

The mouth is rather large, the lips medium to 
somewhat fuller than in whites, the alveolar region 
(the parte of Uw jgve in which the teeth are set) 


ore eomewbat more prognathic, or probusive. The 
lower jaw ia strong, chk qell developed, tetth fre- 
quently larger than in whiteo^ Hw upper inc{aMs 
of the Indian thronghout the continent ore ohoroc- 
teristically **aliovel-«haped,” that ii, 
peculurly concave on their lingual side. Tbe ears 
ore large. 

The neck is never long and thin. The chest is 
deeper than in average whites. The breasts of the 
women are regularly of a good medinm sin and 
gfoerelly more or less conical in form. Tliere is 
a complete absence of steatopygy, or excess develop- 
ment of the buttocks. The lower limbs on leu 
shapely than in wfaitu, the calf is omaller. 

The hands and fe^ as a rule, ore of relatively 
moderate or even* small dimensions and, what is 
among the most important of the characteristics, 
the relative proportions of the forearms to artns and 
those of the dikol parts of the lower limbs to the 
proximal (or, in the skeleton, the radio-Kumeral and 
tibio-femorsl mdmes) tie m general, thronghout the 
two ports of the continent, of similar average values, 
whi^ differ from those of both the whites and the 
negroes, standing, like so many other features of the 
yellow brown stock, in a more or less intermediary 
position. 

Other Comers Aoslmilnted 

The Indian is free from characteristic odor. His 
normal heart-beat, except pouibly in some ports of 
the tropics, is slow His mental characteristics are 
much alike. The size of the bead and of the brain 
cavity IS comparable throughout, overagiiig some- 
what leu than in white men and women of similar 
stature 

This list of dioractcristics which are shared by 
all the American natives could be further extended, 
but the conunon features already mentioiied should 
suffice They speak convincingly for the funda- 
mental racial unity of the Indians. 

In this general Indian type there are, it may be 
reiterated, group, os well as individual, differences 
in color, stature, head form and facial feaures. 
But these differences are no greater than those that 
are found in the while race, or in the rest of the 
yellow-brovms or in the blacks, and they ore always 



TIBETAN WOMAN FROM THE HTMALATAS 
Her face and fealuret are these ef a typical Apache Indian 
of the American continent Her enceuors atobMy fomit 
grated tda a now mnken iani 
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IS THIS AN AMERICAN INDIAN? 


Om might esjtiiy think mo, y^t hf U a wuthem Tihvtan 

moculed with nutnerouti other duracleruticA that 
brand every American abongine indelibly b» an 
'^Indian,” In no place and al no time has a normal, 
full-blood Indian been found who waa or could be 
claimed oa anything else than an Indian. 

If the atunuad American aborigine » considered 
on the bastt of all the data, both on the living and 
on the skeletal parts, the only conclusion that ap 
pears poeoible is that, though presenting a number 
-of subtypes and a good range of indnidual or 
localised differences, yet fundamentally he belongs 
to but one large strain of humanity This is the 
yellow-brown stem, which includes the Mongol, the 
Malay, the Eskimo, with a large element in the 
Chinese, Japanese, Tibetans and the aboriginal Sibr- 
riaiu, and more or less of whose blood runs also 
m the Polynesians. 

This does not mean that ihere have been no acces- 
sions to the American slock in pre Columbian times. 
It is well known that long before Columbus some 
Scandinavians reached Greenland, and after that 
reached the ^Vineland,*' which was probably the 
ooast of New England It would also be hard to 
believe that no isolated vessels have in the course 
of ages reached the continent from other parts of 
the world, both across the Atlantic and the Pacific 
But such necessarily small parties of men, while 
<uipable, if preserved, of inilucncing a local culture 
and possibly even the language, would soon disap- 
pear throu^ amalgamation and after a few gener 
adorn would leave no subsUntial trace of their 
coming. 

So much as to race We may now consider the 
question of antiquity 

Hie criteria pf antiquity, in the case of man, are 
in the main; Adaptation and diversification, and 
remains of the earlier man — remains of the animals 
on which he fed, of the stone and other utensils he 
made, of the refuse of his stone industry, of his fires 
and habhodons, of his higher arts, and finally those 
of hla own skel^on There are endless examples of 
all this in the Old World, particularly in Europe. 
Hiere are whole “cemetenes” of the bones of mam- 
moths (Moravia), of the ancient horse (Solutre), 
of the buffalo, reindeer, etc. (soathem France) 
The sites of ancient man in western snd parts of 
central Europe are so numerous that they can hardly 
be numbered. The industrial (stone implement) 
remains of early man in France alone are rich 
enonrt plendfully to supply all the museums of the 
world. Individual sites in England, the Channel 
Islands, Belgium, France, Spain, Moravia, have given 
prehistoric implements and rejects reaching up to 
tern of thousands, and there is no old cave in the 
T^ODS occupied by early man that does not yield 


evidences of his presence ranging from substantial 
to nch. Besides which there la not now a year in 
those parts of the world but there arr discovered 
the skeletal remains of man of anliquity himself, 
remains which, except in the latest and postglacial 
phases of prehistory, show a man progressively, as 
%re go hack in time, of more primitive features. 

Let us contrast America Not a single skull or 
skeleton of a lower or other ty)>c than tliut of the 
Indian Not one cave with old art on its walls, 
not one to this day that has shown the presence of 
pre-Indian habitation Not a single refuse heap or 
habitation site with ancient bones or implements. 
Notwithstanding the life works of Putnam, Thomas, 
Clarence B Moore, Holmes, Fewkes, Hough, More- 
head, Mills and many others, not a scrap of a bone 
or implement that can generally and with full con- 
fidence be accepted as geologically ancient Also 
not a single discovery by non antliropologists that 
has so far stood the test of cntique or that can show 
more than Indian-like implements, Indmn-like pot 
tery, Indion-hke skull or hones, or su(h an associa 
tion with really old animal remains that could ckf 
initely exclude the possibility of chance 

It is self evident that if man had existed on this 
continent during tlie glacial times or liefore thi 
Indian, he would have been here in numbers, and 
being gregarious he would have lived in groups 
But a family or clan or a tribal group, even if 
nomadic, ii bound to leave ample witnesses of il^ 
existence in the form of refuse, of animal bones, of 
stone workings, if nothing further Where are these 
witnesses in the New World ^ And aside, how could 
man hove reached here during glacial times ^ Where 
are his traces on the road, and in eastern Asia^ 
What could he have been derred from, and what 
has become of him’ 


Hourcea of Error 

It must lie evident even to the non scientist that 
not until all these questions can be satisfactonlv 
answered may American science accept as a fact the 
presenc'e here of any geologically ancient (glaiial 
or pre-glaual) roan, preceding the Indian, and the> 
arc not being answered 

Ah to the coming of the Indian, it could have hern 
no regular, stream immigration, but only a dribbling 
over from northeastern Asia, extending probably 
over a long stretch of time; and the successive con 
tingents must necessarily have brought with them 
differences in language and even in phyHiqae, which 
doubtless account for at least a certain proportion 
of the Indian linguistic stocks, as well as for several 
of his more marked physical types. 

Ah to the antiquity of the Indian himself, that 
cannot he very great He has passed here through 



Tibetan^ blU ^he might cx etwlv come from an Indian 
rKKrvatian la the Vnued StaUt 



ANOTIfFR INDIAN TYPE FROM TIBFT 
Replace /ill 9Hi>ue uiiA /^aifcirs IT^I would you call him^ 


no gradation of cultural stages. He has become 
differenliated hero into no markedly different phys- 
ic al groups geogruphii ally, nolwilhstandnig the fact 
that hi extends from the antic to the tropics and 
again to the antanln, and from the high siejras to 
l/ie low sea coasts Tliroughout he presents a stage 
of physical development that belongs to the era of 
post glacial and recent man And scattered over a 
large part of eastern ^Vsiu, he still has living rela- 
tives who are still so c lose to his type that if they 
were mingled with him and dressed in his way they 
could not jMiBsibly he separated as something dif- 
fiTPnl 

That Indian bones, potsherds or implements have 
Iktii found in greater or less of association with 
hones of the mastodon, the giant armadillo and other 
extinct animals, inav readily l>c conceded Hut 
they will be found in such a*isocialiuns even more 
frequently in the future, if excavaUons extend, is 
lerlain But such assofiution alone is of doubtful 
value It IB not yet known just how lair some such 
aniinalH survived l>ijt regardless of their antiquity, 
llic presence with them or even beneath some of 
them, of human remains does not necessarily mean 
lonlemporaneily Here is where many are misled 
Fxcept in secondary acTumulalions an animal bone 
found with another animal bone may safely be 
assumed, in the majority of rases at least, to he of 
the same age. But with huuian remaiiw, particu- 
larly human bones, there enters into the case a most 
important, most disturbing and practically consUnt 
factor, which is human innlrnmenulity Since the 
early Neanderthal times, at least, man has buned 
Ins dead, or what may have been left of them after 
temporary exposure And he buries two to seven 
fret deep, into any Htrala that he can penetrate 
In tills manner he introduces his remains into differ- 
ent assoaations, and Imncs of fossil forms may even 
come to he above the human Hundreds of years 
of settling, brought about through seepage and other 
proresiies in the ground, will in many cases oblit- 
erate the disturbance, due to the comjmnents of the 
soil or waters, the bones may meanwhile fossilize 
more or less, in tlie same manner as older inclusions, 
and thus the trap m beautifully set for another 
‘‘tertiary'’ or “glai lul” man in the eyes of the more 
cnlhusiaslir than experienced and wary observer 

Taking everything into consideration wc may 
therefore still hold legitimately that the presence on 
the American continent, north or south, of beingn 
older than or different from the Indian, has not 
been estahlished, and that according lo all indua 
lions the aiiticpiilv here of the Indian himself is 
moderate, postglacial and probably po^t-Aungna- 
cian 
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Polarized Light and Plants 

Preliminary Research Traces an Apparent Connection Between Moonlight and Plant Growth. 
More Research Is Needed. The Amateur Can Help Peiform It 

By Prof. H. H. Sheldon, Ph.D. 

Chairman of the Heparimcni of l^iyalc*. Waahington Square College, New York UnWently 


T JH seldom that so attrartivr a field of re 
Hoartb for the amateur is opened up ns 
that which hoa been introduced hy the 
findingH of Mim E S SemmeiiK, an F^ng 
lihh botanist, on i)io effect of polanzed 
hghl on the germination of serda and the flowering 
of pinnis 

Informed by an old gardener that seedi sown in 
the full of the moon germinated imfrc quickly than 
those soun in the dark of the moon, she sought to 
verify these results and wus suicessful Ob\iously, 
Hinte sunlight is perliajm on the order of 60 U,UUU 
limes ns intense as moonlight, ihert must l>o some 
other explanation of thi** phenomenon than the in- 
tensity factor 

On the average, moonlight is about ten percent 
“polarixed ” If this is the cause uC the more rapid 
germination of seeds and flowering of plants, the 
lest c^n be made in the laboratory, using Much light 
Such tests have already proved the correctness of 
the assumption, and this success in turn has led to 
many other similar teste on the behavior of sea am 
mala, on the growth of bacteria and other related 
phenomena. 

Before attempting to outline the procedure in our 
eiperimeiiia, we must first hate a clear idea of the 
nature of polarised light 

To transfer energy from one place to another 
through space, there ore but two methods, projection 
and wave motion For example, you may tear a hole 
in the side of a ship by sending a torp^o or shell 
against it, the energy is carried in the form of a 
material body. Or you may likewise damage the 
ohip by creating large waves on the water All other 
Gooet may be reduced to one of these two categories. 
Although contrary theories of light exist, it is sim 
pier to think of light os being formed by waves, since 
the dutance from the sun to us seems a long way for 
particlei so small that they are invisible, to travel 
and itill be able to produce phenomenon of light 



A PRISM THAT POLARIZES LIGHT 
Kicure 1 TkiM natural cmiid of letdand spar has been 
sawed tn two diagonaUv ond cemented together again with 
Canada balsam In addition it has had its end faces shaved 
off at an angle of 68* to the side 

Such waves would not, however, be on the surface 
of anything, that is, they would be more like waves 
in water rather thon on it, so that there would or- 
dinarily be no “up and down-ncss” to them Instead, 
they would vibrate in every conceivable direction 
across the line of progress. A string of fuxxy 
Christmas-tree tinsel, held taut, might be used to 
illustrate this phenomenon. In the analogy, the 
direction of progression of the waves would be along 
the length of the stnng, while the direction of their 
vibration would be shown by the particles of tinsel 
sticking out in all directions Now if you were to 
press this tinsel out flat with a flatiron, it would form 
an illustration of polarised light, whose vibralioni 
are all in ona plane This is the kind of light we 
nerd in order to perform our experiments on plants. 


Polarued light can be obtained by ■ending 
nary light through a Nicol prism snoh os that shown 
in Figure 1, Such a pnsm, if of practical sine, ia 
not only very expeniive, but u also dificult to ob- 
tain, so that it u ruled out for the average amateur 
The one shovm in the figure is about Incbca 
across and u valued at several thousand dollars. 
Excellent results con, however, be obtained by re- 
flecting ordinary h^t at what is known os the 
“polarizing angle,” from a piece of plate-gloio, or 
better still, from a pile of such plates. Hie polar- 
izing angle depends on the kind of glaM used, but 
in general, it is safe to take the angle somewhere be- 
tween 55 and 57 degrees. With the arrangement 
shown in Figure 2, the reflected light will be largely 
polarized, while transmitted light will be partially 
polarized and can be made almost wholly so by us- 
ing about ten such plates held together 

Any experiment using polarized light Is valueleaa 
unless a control experiment using equal intensity 
of ordinary light is carried on at the same tints A 
second control experiment should also be corned 
out in total darkness, so that it con be certain that 
the light IS really the cause of whatever effect may be 
observed. Thu necesailates either conoiderable pre- 
caution in arranging the lights to begin with, or the 
measurement and adjustment of their intensity when 
used. 

With the first idee in mind, it is best to use sun- 
light os the source Arrange a pile of gloos plates 
os shown in Figure 2a and place beside it a control 
pile, os shown in Figure 2b. The total thiduiest of 
gloss should be the same in each cooc so that there 
will be the oome absorption loss. Hie reflection 
loss at the top plate u approximately the some in 
each cose; and although there is some polanxation 
at the top plate of Figure 2b, it is small compared 
to the polarisation effecled by all the tilted plates 
in Figure 2a 

The great difficulty when employing sunlight Is 
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PUTTING THEORY INTO PRACTICE 


Pictiss 2 The diagrams here show how lUumtnamn of approxmatelY Me same intensity 
may b* obtained yei the light is poianzed in one case and oitfY slightly so in the other 


Figi re 3 The diagram lUustraies thejuse of a targe condensing lens to render rays of UgMi 
parallel The apparatus on the table shows such a system about to be put into operatun 
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HOW THE PHOTOMETER IS USED 

Ficuis 4 The apparatus in the foreground u a photometer in use to measure the relative 
iiUensitf of the two lamps shown at either end Almost above the box in the picture u a 
iittgrom lAOwinf lie box and interior arrangement Figure 4a shows how the box is 
dispensed wUh and a greased paper used bhween the sources 


A PHOTOMETFR OF VARIED 11SF5 

Ficiint 5 The instrument here shown in a vtry elaborate type of photometer called 

a ipeetro-photometer It can be used not only to measure relative uitensUy of tiluminm^n 
but also to measure the rHaitve intensity of eath of the colors which go to make up ike 
light from any tuo 'sources and so allow comparisons 


to keep the plate* at the correct angle with the iun 
aa It progresses from cast to west However, an in 
genioua person can arrange an old clockwork to do 
this job for him Perhaps It is easier to use arti final 
light, even though this necessitate* a large condens- 
ing lens to render the rays parallel in order that they 
may all strike the glass at the correct angle. When 
such rays are parallel, they should form a round 
■pot of light about the siie of the lens itself on a 
distant wall (Figure HI Obviously, a large lens 
is necessary, but it does not have to be an expensive 
one. Large condensing lenses such as those used 
in projection lanterns nan be purchased cheaply 

If It u desired to adjust the intensities of the light 
more accurately, this can be done very easily Moke 
a grease spot on a piece of white paper and reflect 
the light of each b^m (the polani^ and the un- 
polansed) against opposite sides of the paper by 
means of mirrors held midway between them (Fig- 
ure 4a) If, when looking at it from the polariz^ 
side, the spot looks brighter than the rest of the 
poper, then the polanxeil light is the less intense 
If the spot looks darker, the reverse is the cose. The 
adjustment can be made by adding more glass plates 
or, in the cose of artificial illumination, by adjusting 
distances from the source. 

Care must be taken to prevent light from reaching 
the paper from any other source in the neighbor 
hood Thu may be accompluhed by a screen, as 
shown in Figure 4a, or better still, by enclosing the 
paper in a box having mirrors inside to reflect a 
view of the paper, and holes at either side to allow 
the light to enter, as shown diagrammatically in 
Figure 4b. Such an arrangement u called a photom- 
eter 

With our apparatus arranged, we are ready to 
start the experiments of various sorts as best suits 
our osm fancy. 

If It 18 desired to test the germination of seeds, it 
Joes not matter particularly what kind of seeds are 
used. Such seeds os mustard, water-cress and sun- 
flower are very useful, however, os the pcrcenla^ 
of successful germination is rather high for all of 
these. For rough experiments, these can be placed 
In two dishes Ailed with soil of the same kind, or 
oven in the two halves of the same box and separated 
by • card m order to keep stroy light coming from 
one^ide from reaching the other Aa reflmlrd light 
is always more or Icm polansed, it u desirable to 
prevent it from reaching this box from any source 
Consequently, such a card should be black and 
rough so aa to give little reflection. 


If really careful work Is to be done, soil of any 
sort u not desirable, and should bo replaced by a 
nutnent solution A nutnent solution may be made 
as follows potassium dihydrogen phosphate, 
KHfPO,, 204 grams, calcium nitrate, Cft (NO^)„ 
411(0, 189 grams, magnesium sulphate (Epsom 
salts) MgSO,. 7H(0, 19 7 grams, sodium chloride 
(common salt) NaCl , 2 grams, ferric phosphate, 
FePO,, 2 grams, water, H,0, 10 liters • 

Any chemist can put up this solution for you, or 
you can prepare it yourself If you have no con- 


Siipmtitioii-~or Sdence? 

SciiBca has alwaTi acoffad at Urn 
wivaa* lak** gboal idantiiif aeada by lha 
moon’s phases. Recently, howovor, a 
Bridah edentiat ahowod that the gonniaa- 
tion of teeda and Aa flowering of plants 
are hastened by die action of iiolarnad 
light and that moonKgbt la (pa^) that 
Umlofligbt 

Before wo folly cndonland dieeo mat- 
ten, more loaoardi ia roqiiiiod. Muchof 
it can be done at boma, by the amatenr 
adentbL It requ ir e s aonio seeds, a few 
mall pieces of plate gim, sono odier 
odds and ends, and fndirfit. It rarades 
the btereatbig fields phyaica, chemistry, 
bidogy, botany and bactmriology. In fhm 
aoeompanying articia, PtrofeoMr Sheldon 
talk yon how to do the work. 

Perhape die old^mliioned fanner who 
planted his crops %i the moon'* was 
about righL But be did not onderaland 
why. It is the dkoowery of this **why^ 
that la the moat intcreadiig part of tfaia or 
any othw piece of ree^wh. 


\cnicnt way of measuring grams and liters, jou 
can change to ounces and quarlM by computing on 
the basis of 28 35 grama to the ounce and 1057 
quarts to the liter. 

Such a solution is now to be used for soaking 
cotton batting or Alter paper placed in a flat, shallow 
dish On this the seeds are placed The whole may 
bo covered with gloss m order to prevent outside 
moisture, dust, and so on, from entering The time 
required for germination ran then In* carefully 
noted, for the seeds are at all times visible. After 
germination has occurred, no difference in the rate 


of growth of the stem or Ipa\es will bo noted (ac- 
cording to PxjM rimriils so far performed J If, how- 
ever, suih plants are olloweil lo reach the flowering 
stage, those in the ptdarixed light should be favored 
m growth rale 

If one lakn into lonsideraliun a large number of 
exjicrimpnls which have been carried out on plants 
at the Boyce Thompson Institute for Plant Research, 
It will be seen that different kinds of plants react in 
a viry different manner under the same arliAcial 
rondilions of 1 1 luminal lun, atmosphere, pressure, and 
so on h IS. therefore, obvious that one cannot at 
the present lime predict from experiments on one 
plaril what might take place with another 

The most rwenl work of Miss Semmens has been 
carried out on the hydrolysis of starch grains Thu 
was done with great care It neresHitates the use of 
a microscope, sensuive thermocouples for intensity 
regulation and other expensive equipment Thus, 
it IS a bit be\ond ihr means of the average amateur 
In any ratte, this research is already being well done 
while the artual work of a more prartical nature on 
plants is at present more or less neglected 

Among ihr other effects apparently due lo the 
partiall) poUnxed light coming to us from the 
moon, may be mentioned a recfnl investigation by 
H M Fox {Discovery, London), who has shown 
that the sea-unhin of the Red Sea increases in sm 
at the full fff (he moon, a period which coincides 
with Its reprodmlive activity 

The effeil of polarised light on the putrefaction 
of fish was first announced hy E. G Bryant, who 
found that pieces of Ash exposed to moonlight be- 
came putrid much more rapidly than similar ptfcea 
left in the dark More recently, C F Momson has 
experimented on the effei t of polanxed light on the 
growth and luniinrseeiK-e of luminescent luiiteria in 
Ash and has reported a marked increase under polar- 
ized light 

It will he seen from this article that the Aeld of 
biological research with polarized light, extending 
os It does from the act deration of the flowering of 
lH*aiilifu1 plant*! lo tin putrefaction of fish, offers a 
wide Add indexed Further, the fait should not be 
overlooked that no explanation of the effei is which 
have l>een olwierv'ed have been gi\cn, and probably 
will not lie until a great deal more work has lieen 
done. 

Lunatics were onginallv so called iierause they 
had supposedly been affected by the moon Those 
who thought so may nut have been quite so crazy, 
after all. 
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ARAHI* D" IN a new word whirh bids fair 
to enter the language A dcBnilion of 
It ini|-du l>e *Wientifir hokum in support 
of which political pressure is brought 


* to bear ” 

Perhaps )uu have forgotten about Oarabed. Let 
us refresh your recollection at this time, for lU 
originator rei'enily has received a imrlial approval 
by Congreaa for a most astounding proposition. 

'^Garabed” is tlie name Gorabrd T. K. Giragoasian, 
an Armenian resident of BostoUi gives to his alleged 
“free energy generator** or illimitable source of 
power Eight years ago he succeeded in having 
Congress pass a im^surc agreeing to give him 
extraordinary privilegeH if he could prove his rlainis 

Hu claim is that he has devised raians to utilize 
energy without limit and at no cost exi'epi for the 
usual depreciation of machinery He says that with 
his device unsinkeble shi|)s will cross the ocean in 
thirty hours, airships wiU float in the air through 
the neutralisation of gravity, and every fanner will 
bum nitrates from the air with costless electniity. 

The war was on eight years ago and Congress 
passed his measure, for “fmrabecT* proniised to end 
the war promptly and forever. A commission of 
five scientists was appouited for a di monstration. 


As a result of that demonstration, the Scientific 
Amencan reported as follows* 

“And so, after all, it turns out to be nothing but 
our old friend the flywheel and its family of pulleys, 
that will oMhe-wisp of the perpetual motion crank 
We, ourselves, had expected that investigation would 
disclose an ingenious bit of met haniHni, but it had 
not occurred to ns that *Garabed’ would prove to be 
one of the typical perpetual motion schemes of the 
well-known ty|ie pursued by men who do not know 
the difference between power and force 

“The machine consisted of a heavy fl> wheel which 
could be set in motion by means of a system of 
pulleys. The flywheel was mounted in bearings in 
which friction was reduced to a minimum, and it was 
furnislied with a form of cleiiric motor driven by 
a small storage battery The inventor claimed that 
the machine would start itself, but that it would take 
a very long lime to run the flywheel up to full speed, 
and so it was started by a strong man by means of 
the pulleys and belts After the machine was started, 
the battery was switched in and the machine would 
continue to rotate indefinitely 

“Apparently it took only one twentieth of a horM- 
power in the elerlnc motor to keep the machine 
running, and it look 10 horsepower to stop it, so 
that the inventor believed he was actually producing 
energy Evidently he wan not possessed of even on 
elementary knowledge of phvsu's, such as a boy 
acquires in high school, or he would hu\e renlized 
the difference between force and pqwer It should 
be perfectly ap|»arcnt to him that the energy stored 
up on the flywheel wan that put into it by the man 
All that Mr Giwigossian did after running hia 
machine for a tune was to stop it suddenly and note 
how great a j>ower wus dcvelojied by expending in 
a few seconds the energy winch it hacl taken ininiitea 
to more up " 

Now ogiiin foragnssian is demanding o patent on 
this ridiculous device This time he asks more than 
be did liefore He wants not only a patent monopoly, 
but to be relieved of the ncirnsiiy of proving that he 
IS the first or original discoverer 

The natural qiiemion is, wh> does he not apply at 
the Patent Office’ Because he is afraid sonirhody 
will slinl his invention, he says, and that it will be 


the beginning of long and costly lawsuits. Upon 
that alleged reason the Scientific American on August 
.11, 1918, made the following comment: 

“Such an altitude should have been discouraged, 
but Congress by its unprecedented attentions, actually 
fostered these suspicions and cast a slur upon regular 
legal means of protecting inventors which are pro- 
vided by the Patent OQ^ Had Mr Giragossun 
applied for a patent in the usual way he would have 
b^n shown very promptly by the Patent Office the 
fallacy of his reasoning** 

We repeat that comment now, with this addition. 
For Congress to lend an ear to Giragossian’s fan- 
tastic scheme establishes a dangerous precedent. It 


At Lul! 

Througboal the later ymn of arclk 
•xploratioav it haa boon die dream of the 
explorer to fly to the North Pole, and also 
to wnloch the aecreta of that waat area 
which liea hetuveen the Pole and the north- 
ern eoaata of Alaaka and Siberia. The 
soeeeatfhl accomplishment of both of 
theoe haxardooa undertakings will render 
the year 1926 memorable forerer in the 
annah of arctic exploimtioii. To LiouL- 
Conunfndw R. £. Byrd, U. S. N., feU the 
honor of being the first man to reach the 
Pole by airidane, which he did in a oon- 
tinuoas flight of 1,200 milea in an all- 
metal, mold-engined monoplane, startmg 
from Spifadsergen end returning to the 
same base. 

To that veteran explorer Amundsen, 
assisted by Che American, EDawortli, and 
the Italian, Nobile, the dedgner of the 
ship, it was given to fly in an ItaUan-boilt 
semiHrigid from Spitxbergen to the Pole; 
onward to Point Barrow on die Alaskan 
Coast; and thence to Teller, near Nome, 
in a continaooi flight of 2,700 milea, last- 
ing 71 homB, in the latter part of which 
he fought hb way against fog, ice and 
bloat er ing winds. This magnificent flight 
of 6i,820 miles from Rome, over the Pole 
to Alaska, has served, as nothing alse 
could, to restore the waning prestige of 
die lighler-lfaan-air ship. 


opens the door to any charlaUn who seeks to ignore 
orderly process of government. Let Giragossian 
apply to the same bureau where real inventors apply 
and where politics will have no influence 

Employer, Employee, and the Pnhlle 

Thf outstanding lesson of the recent general 
strike in Great Britain was that a fight to the finish 
between capital and labor hurt the public more than 
It did the employer and the employee For every 
workman coin trued in the stnke, there were ten 
citizens whose daily life was disorganized and whose 
very existence was threatened. Thanks to a more 
enlightened policy on the part of our labor leaders 
us compared with those of Great Bntain, such b cb- 
laniitv as a general strike can never fall on this 
(oiiiiiry It had already been impressed upon our 
leaders that a strike is not iiierelv a question be- 
twcMMi capital and labor, but between capital, labor 
and the public. 

It IS the rei^gnition of the rights of the public. 


in industrial quarrels that Involve the very neoesai- 
ties of life — coal, food and tnunportation--diat has 
brought about the passage of the Watson-Parker 
Bill, of which we do not hesitate to affirm that, in 
the history of industrial relations, it is cotupicn- 
ously the most notable single advance in the settle- 
ment of disputes between employers and employees. 
Briefly stat^ the bill provides for eodi railroad 
or group of railroads. Boards of Adjustment, upon 
which are represented with eqnal power, both the 
management and the men. If the Local Adjust- 
ment Board is unable to settle disputed questions, 
the services of a prominent Mediaboii Bwrd, not 
connected with railroad interests, consisting of five 
commissioners appointed by the President of the 
United States, may be invoked This Board will 
seek to settle the dispute by the exercise of its good 
offices, or to bnng about an agreement to arbitrate. 
The decisiou of such arbitration will be final, it 
will be filed with the United Sutea District Court, 
and unless it were successfully Impeached, it would 
liecome a judgment of the court 

Should the above methods prove ineffectual, and 
should it he evident that, as a consequence, a sub- 
taiitial interruption to interstate commerce was 
threatened, the President of the United States would 
have the right to create a Board of Investigation 
to rejMirt within thirty days on the facts involved 
in the dispute. During the Board's investigation, 
and for thirty days after the filing of its report, no 
change can be made, except by agreement of the 
parties to the controversy, in the conditions out of 
which the dispute arose 

To Teach Ship Operation 

Tue operation of ships, using the term in its 
broadest aense, has grown to be one of the most 
difficult and most highly specialised activities of our 
modern world. To build or to buy a fleet of ships 
IS simply to stand at the threshold of a great prob- 
lem conluming endless ramifications. It t akes highly 
qualified men to design a ship and to run it, but 
the task of developing trade for a particular line of 
shipping at any given port, also calls for men of 
very special qualifications and with a broad and 
intelligent understanding of the local conditions. 

It was the failure to recognise these facU and act 
upon them, that made such a ghostly failure of the 
early years of the Shipping Board*s operation of our 
newly built fleet. I'bc story of that failure Is wnlten 
down in the fact that fifty million dollars had to 
be drawn from the United States Treasury, annually, 
to make good the deficit. 

The recognition of these cMinditiona has led the 
MassacbuHells Institute of Technology to institute a 
new course which will prepare young men to enter 
the fields of shipping operation and management, 
and to engage in other maritime pursuits, llie first 
and second years differ but little from the regular 
course in naval architecture and engineering. In 
the third and fourth years however, business studies 
in economics are introduced, and these include 
accounting, banking, corporation organizations, sU- 
tistics, industrial relations, et cetera Since the 
handling of ships cargoes is one of the largest ex- 
penses of operation and fixes the time spent in port, 
a study will be made of terminal facilities, methods 
of handling and stowing cargoes, railroad facilities 
and other factors involving a quick tum-arotmd of 
the ship Most heartily does the Scientific Amen 
can recommend this course to those young men who 
wish to enter tl^ shipping business. 
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Is the Earth’s Diameter Changing? 

By Henry Norru Russell, Ph.D. 

ProfcMor of Aotnnomy at Prittoetim UDivonlty RoMtioh AMOoUte of the Ml WOhmi Oboervotory of Uie Comcffie Irwtltudoa 


n iHE April meetingi of the vtrioui tcien- 
dfio socwtioi brou^t out « few paperi 
of decided astronomical interest. Ftob- 
obly tbe moat important was the further 
* account bjr Professor D. C Miller of 
the continuation of his work with the inlerfaromeler 
As, however, our readers may hope before long to 
have this vrork described by the observer himself, 
little need be said here, eicept a word of admiration 
for Professor Miller’s spirit of scientific impartiality. 
After years of most laborious and careful work, 
all that asserts with assurance is that some real 
influence of some sort produces the effects which he 
observes. Sonie of the features of these phenomena 
look very much like the effects of **motion through 
the other**-H>then do not, and tbe real nature of the 
influences which are at work must be left for further 
invesdgstion to determine— -when, if and ss it can 
With this conclusion the writer of ihese lines is in 
hearty agreement 

Among other matters of astronomical interest was 
Professor Slcbbins’ work on Alpha Coronae. Thu 
conspicuous star waa found by him some yean ago 
to be an eclipaing variable. Its period — known in 
advance through spectroscopic observations — is 17 
days, 8 boun and 31 minutes. The eclipses are 
small — the loss of light being less than twenty per 
cent — and, if one u obaervoble, the next two will 
happen in the daytime, and the observer has to wait 
52 days for another chance— probably to have bad 
weather. It b not surpruing, therefore, that years 
liave elapsed before a luflBcient number of observa- 
tions of the eclipse could be secured to provide a 
ligjit-curve of high accuracy. Now that thu has 
bm done, the system turns out to be an interesting 
one 

The McNinb Motion Appears Erratic 

The companion b much smaller than the principal 
star, and passes squarely across its disk, lliis affords 
on unusually good chance to find out whether this 
brighter star, like the sun, appears brighter in the 
middle of us disk than at the edge — for m such a 
case the lose of light will be greater when the obscur- 
ing body is in front of the bright, central region than 
when It IS near tbe edge. This actually happens, so 
that it u clear that star is like the sun in this 
respect 

Alpha Coronae, however, b a much hotter star 
than the son, and gives off about sixty times as much 
light If the companion was as bnght as the sun, 
the lots of its light, when it was eclipsed in lU turn, 
thou^ a muiute fraction of the whole, would be 
detectable by Stebbins’ accurate measures. No Mich 
secondary minimum appears — so that the companion 
must be fsinter than the sun. It is smaller and less 
massive, but according to Stebbins’ calculations, it 
IB denser. All the facts indicate that this companion 
is a faint dwarf star — probably red, like most of the 
other dwarfs. Many such stars are knovm, but none 
has previously been detected as a close companion 
of a bright star — ^for obvious reasons. 

Another communication of great interest, from 
Professor £. W. Brown, dealt with the strange and, 
so far, inexplicable irr^larities in the mobon of 
the moon. 

Il baa long been known that the observed position 
of the moon did not agree perfectly with the predic- 
tions of theory: but it was not until Professor Brown 
completed his twenty years of theoretical work, and 
ten years more of numerical calculabons, that it 
became certain that, in these excessively intricate 


computations, nothing had been omitted, and no 
errors made. 

There u no doubt that, after full allowance has 
been made for the gravitational attraction of all 
known bodies, the moon's motion does not agree 
exactly with theory. Sometimes she is five, or even 
ten miles- ahead in her orbit, and in other years as 
far behind. For years together slic will Iw ahead, 
then she will start, apparently rather suddenly, to 
lag and, after a decade or two, may have got a 
little behind the place calculated fur an ideal moon, 
moving in accordance with gravitational theory. 

What does this mean? Are unknown forces acting 
on tbe moon to pull her ahead or backward? Or is 
there some other cause for her strange behavior^ 
Hie first hint of an answer is found in the fact that 
it II not the moon alone whtih behaves in this 
fashion The sun, too, and Mercury, Venus and 
Mart, as vrell, ill show similar irregularities, and 
—which II very signiflcant— they all tend lo get 
ahead of their calculated posiltons, or to fall behind 
them, at the some tune, and the bodies which move 
fastest in the heavens show the greatest discordance 
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IS THE MOON ERRATIC^ 
y4na/riu lhat it §$ the rartli wAirA u erratic 

This suggests that the celestial nintjons may, after 
all, he perfectly regular, and that the trouble is with 
our measurement of time. If our clocks are slow, 
the sun and moon will seem to us lo run fast and 
will get ahead of our reckoning, because our reckon- 
ing has fallen behind. But our clocks are con- 
tinually being set right by comparison with the stars 
— that IS, with their apparent motions across the 
aky, which arise from the rotation of the earth 
Hence, if our reckoning nina slow, the earth itself 
must be slowing up, if it gets ahtud, the earth must 
be tummg faster. 

The total change which is demanded is not very 
great, amounting to the earth's nmning twenty or 
thirty seconds fast or slow, compared with an id^Iiy 
perfect clock, in an interval of several decades and 
therefore involving a change in the length of a single 
day of only one or two thousandths of a second. 

But even this small change » hard to explain. We 
cannot account for it by any fririional action, for 
In this case the effert would be cumulative through- 
out the ages To be sure, the anneiil iWnrds of 
eclipses indicate that a slight retardation has actu- 
ally happened, but this action is very slow, amount- 
ing lo only a thousandth of a second per century in 
the length of the day, while the flurtualions which 


ore now under discuiaion produce equally great or 
greater changes m a much shorter tune. What is 
more, they sometimrs slow up and sometiuies speed 
up the rotation — and fnclion could never do tbe 
latter 

Professor Brown suggests, os a more reasonable 
hypothesis, that the diameter of the earth may be 
very slightly variable If our planet should shrink. 
It would have to rotate faster in order to keep the 
momentum of rotation constant, os it must needs be, 
111 tlie absence of external disturbances, if the earth 
should swell up, it would rotate more slowly. One 
percent change in diameter involves two percent 
change in the rate of rotation. To lengthen the day 
by a thousandth of a second, or about one part in 
86 millions, the earth’s diameter would have to 
mcrcase by one part in 172 millions, or by Uttb 
less than threo inclice. Gianges a few times greater 
than this, with a total range of a foot or so, would 
account for all of the observed fluctuationa. 

The Earth SweOa and Shrlnki 

In view of the geological evidence that whole 
mountain masses have been upbeaved tbousandi of 
feet at many different epochs of the earth’s history, 
these much smaller changes do not appear impos- 
sible We do not know what would cause ikm, 
but we do not know what forces build mountains, 
either It the hypothetical changes are deep-seated 
and affect Ihe main core of the earth, it would 
probably be very liard to detect them by any other 
way than their effect in the rotation, for the result 
mg changes in sea level would be very small, and 
quite ]m|ien.Tptible if the expansion or contraction 
were uniform. If, on tlie contrary, the swelling and 
shrinking were confined to a superficial crust of a 
depth pirhaps of fifty or a hundred miles, leaving 
the deeper mass unafferied, the necessary changes 
in duimeler would be greater and would be measured 
in feel rather than iiKbca. If changes were of difl'er- 
ent amounts in different contlnent^ the changes in 
sea level would probably be sure of detection, but 
there IS, of course, no reason to suppose that such 
changes, if they happened, would need* be both 
superficial and lariable from place to place. 

Why such changes sbould occur at all we have no 
idea, bm it is of interest to note that, for a mass 
having iho rather low thermal expansion of iron, a 
rise in temperature by only I/iOOO of a degree 
(Centigrade) would bring about an expansion of 
one part in 80 millions, which is of the order of 
magnitude which we arc here considering Whether 
the nmtorial of the earth’s interior, whiiii is under 
enormous premure, would expand as much for a 
similar rue in temperature ra uncertain, but there 
appears to be little doubt that a general change in 
the internal temperature of the earth by a amall 
fraction of a degree could produce the required 
clunge in sue. The beat necessary to produce even 
this small rise m temperature could not get into the 
earth’s interior from without, nor eMajM to tbe 
surfatf, except with extreme slowness, but chemical 
or molecular (hanges in the inateruil might easilv 
liberate or absorb such amounts of heat, or indeed 
much more 

There seems, therefore, no Rason to doubt thr 
pomlbility of such changes in the size of the earth 
as Professor Drown Huggests. The supposition that 
ihev Bcliially bnppm accounts in so simple a wav 
for the pcrplixing “flurtualions” in the motions of 
the heavenly bodies that H appeurs to have a great 
deal in its favor 
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Natural History for Tourists 

No Matter Where You Go You Will Find a Wealth of Subjects for an Interesting 

Study of living Nature 

By T. D A. Cockerell 

Naturalist, and Professor of Zoology at the Unlvetslly of Colorado 


AMY jokn are made at the expense of 
the American tourist Thus, it was 
alleged that an American with his two 
daughters railed on Rudyurd Kipling, 
and on bring shown into hia study said, 
“Arc you Mr Rudyurd Kipling’^” The author re- 
plied, “I am” Whereupon the father said, “Girls, 
thu IB Mr Rudyard Kipling,” Then they all 
marched out 

They had “done” Kipliiig and were ready for 
something else. 

Thin does not prrtind to )>e a true story, but it is 
supposed to be highly tharai lerislic The American 
IS understood to be colleriing impressions of per- 
sons, events and objei is, and Ins sui^s** seems to 
depend on the number he tan obtain in the limited 
time at his di^iposal Tlius the glnlH* trotli r is sub 
ject to Tidii ule, as an entirely superfu ial |>4 rson who 
sees everything and understands nothing, and at the 
end of his journey, is hardly more edmatrd than 
when he started No doubt, the rrituisnis are often 
deserved, but jierliups they are based on a partially 
mistaken point of view. 

Perhaps we should pul llie emphasis not so much 
OD the rapidity and extent of travel as on the stale 
of mind of the t^n^ple^ People spend a lifetime in 
a locality, and yet overlook moM of the objects of 
beauty and interest it afTords On the other hand, 
to one whow mind is richly stored with knowledge, 
the first ten minutes before Rome or the Nile, or the 
shores of England, give an impression whuHi is some- 
thing to remember during the rest of life It is niuih 
better, of course, to take more lime, but with ade- 


quate preparation even the briefest stay may be 
made worth while 

To those fond of naturol history, the bnefest op- 
portunities may give results of scientific value. 1 
<an remember many such in my own experience 
Thus in when lra\ehtig from Vera Cruz to the 
Cily of Mexico, the train slopped at a town called 
Solcdad. Ilaslemiig across the platform, I examined 
a row of trees growing on the other side, and dis- 
covered the Male insect Chrysomphaliu scutiformu, 
then new to sciemc It is now a well known species 
of economic importance In 192.1, while going up 
the eastern coast of Siberia, I hud a few moments 
while passengers were landed and Ukim on at Valen- 
tine Ray The result was the finding of a new kind 
of snail, which was named Hygromia amaloru — in 
faiH iful allusion to the name of the locality In 
1021, as we passed the small Cenouras Inland off 
Porto Santo in the Madeira group, 1 wondered what 
might be found upon it It woa getting late, and 1 
was feeling rather seasick, but in a few minutes, 1 
had specimens of a previously unknown snail, later 
named Ochthrphila cenoureruis, 

Adda Interoal to One’a Traveb 

To the tounst with scientific tastes, pleasure and 
success need not imply discovery. The old things 
are iifw to us, and no less wonderful because they 
have been observed liefore Yet, it » a worthy am- 
bition to wish to add something to scientific knowl- 
edge, or contribute an obje<t of value to some great 
museum. It cannot be expected that the majority 
of tourists will become aeriously interested in na- 


ture, but we venture to believe that many are capable 
of It, and if they do not develop their latent powers 
in this direction, they are losing a great deal of 
pleasure. 

Suppose that the reader, shortly about to travel 
abroad, wishes to understand something of the nat- 
ural history of the countries 1 q be visited. He should 
take a reasonable amount of lime in preparation. 
Securing a good map, he detennines the course of 
hiB journey, and where he will probably stop He 
reads certain books, readily obtainable at the public 
library Having thus a background for his imagina* 
tion, he looks up the histones of previous investiga- 
tions and investigators, so far as circumsUnoes 
pefmit He soon finds that most localities or coun- 
tries are claiwic ground to the naturalist, on account 
of the brilliant work of certain men. If he goes to 
the Hawaiian Islands, he hears of Perkins and Black- 
burn, if to the Madeiros, of Lowe and Wollaston. 
Parts of South Amcnca are still connected with the 
observations of Darwin; while the footprints of 
Wallace imiy be discovered, metaphorically speak- 
ing, in many islands of the Malay Archipelago 

This historical aspect should not be overlooked, 
for It adds human interest and quickens the desire 
to do something, no matter how small, worthy of 
remembrance The intending traveler, now ^oe. 
oughly interested, and keen to be away, has still 
some things to do. He goes to a Urge museum and 
looks up tome of the animals belonging to the ooan- 
tries <vi his route. He may have a chanoe to see 
some of them alive in a loological garden. Wallace, 
before going to the MaUy A^pelago, made him- 
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•elf ftnuhiT wyth tfae birds and butterflies of that 
regloiit M far a* they wens represented in tbe British 
MueeuBb He told me that in this way be was en 
abled ^ recognise many at sight and to know when 
be had ducowred a striking novelty 

It BOW beopmes necessary to prepare some notes, 
wkub may be'wnttmi in a little bo^ small enough 
to go in the pocket Sketches may be added to make 
Uonge dearer 1 always carry st^ a book and thus 
am able to recognise at once many of the things I 
see During the long periods of enforced idleness 
on ships or trams one may take oat the book and 
partly memorise ita contents 

Poeelblhtiee of DIecovery 
One thug the traveler must learn la that he cannot 
do everything at once It is no more possible to lake 
note of all the animats and plants in a country than 
of all the people Some form of selection » inevi 
table Wallace chose to emphasise birds and butter 
flies, man) will like to follow him m this Others 
may prefer snails, or spiders, or beetles, or lisards 
and nearly every one will want to know soroetbrng 
about flowers. The marine life is full of delights 
and we mey choose to follow Dr D S Jordan and 
think principalfy of finhes Vanoiia considerationb 
mfloence us Thus, certain places are particularly 
ndi in ferns, as Jamaica and Japan, Central Amenca 
and Brasil are famous for their orchids, the Ha 
waiian Islands are the paradise of the conchologist 
If we are particularly keen about discovery, we 
go u for something a little out of the ordinary 
Thua, in southern Peru lost summer, I found many 
new wild bees but had I collected butterflies 1 
should have found nothing undescribed 

Then again, there it the problem of securing and 
preserving matenals Shells are easily parked away 
10 small ^ses, such as pill boxes Scale iniecti can 
be put in envelopes Beetles are easily collected in 
alcohol Buttei flies are harder to manage espeoiUy 
when there are destructive ants which get into col 
lections Birds have to be shot and skinned Mam 
mala are even more e1usi\e (hough nocturnal species 
may be trapped The practised naturalist learns 
how to handle whatever he is after but the amateur 
may be forgiven if since he must choose he tends 
to do the easier thing Also hr often has to consider 
expense and bulk and the cost of preservatives enter 
into his calculations Finally he is likely to favor 
objects of beauty 

Perhaps shells form the most satisfactory collcc 
tioos, basing all these considerations in mind They 
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also have the adiantage of existing nearly all over 
the world in extraordinary variety I and sheila arc 
usually of greater interest than those of the sea 
or fresh waters, because more loialirod and often 
with more beauty of lolor and form If they are 
collected ali\c the animala may be killed in boiling 
water and removed with a pin In some cases how 
ever it u desirable to preserve the soft parts or 
carry home living examples, in order that the anat 
omy may be atudied Thus on a small island of 
the Macleira group I found the cumus turreted 
snail Ochthephila turricula which exists nowhere 
else in the world I took some living specimens to 
England and they were the basis of a very inipc rtont 
anatomical paper by Hugh Watson, of Cambridge 
It seems to me that one u perfectly juMihed in ob 
serving and forming a collecti m on purely aesthetic 
grounds Wallace one of the greatest uf naturalists 
said that he was greatly influent cd bv love of beauty 
of form and color Indeed, the lo\r of beauty is one 


of the greatest sources of happiness to ourselves and 
others Another motive is to preserve objects which 
will recall various occasions and if they cost eff'ort 
01 e\pn involved some hardship or danger, they are 
all the more precious li opines of (he chase" need 
not be large ond c umlirrsoint. and thus out of tbe 
question for the average person 

1 here are h iwrvc r other and more scientiflo 
atipecls which need n t be diMlaincd nor are they 
so technical as to be difficult of comprehension 
Ihus any one may cbwrvc tbe life of the desert, 
how It iH wjnclerfully adapted for survival under 
extremely and conditions If he is so fortunate oa 
viMt deserts in two continents his intellectual en 
j yment may be keen Thus he has perhaps seen 
the many cacti in S uth Amenca In Africa, he sees 
wliat 1 k like cacti but clo&er inspection shows that 
they are ci I is like spurges or euphorbias Thus, 
the less n is leainrd that under similar conditiona, 
similar adaj titi ms an^ in difl'erent groups 

Alda Undenumding of Past EvodU 

111 the mcii«*t trojnal forest nature plays hide 
and seek and the traveler finds endless amusement 
III lo king for that whi h is concealed by color or 
mai kings In s me ploces he may observe tbe 
phenomenon called mimicry in which certain but 
lerflies cloM'ly rettemble others which are said to be 
distasteful I > potential enemies or it may be moths 
whi h I ok ju««t like stinging wasjs At other times 
the hal its f animals are full of inlerest whether 
birds ants or what vou please Then there is tbe 
ever present problem of geographical difltnbution, 
dependint on present conditions and past events 
How interesting to find the peacock butterfly of Lng 
land on the coast of eastern Siberia or the small 
copper butterfly in the Madi ira Islands and m Japan 
So we come lo understand the vastness and unity of 
the Paluearctic Region stret hing across Europe and 
Asia from the Atlantic to the Pacific 

We need natural history guide books At first, 
they would have to be subsidised but eventually 
they might well pay their way Such things do exist 
in Europe ai d may often be purchased for a trifle 
III the bofkstalls at the great railway stations But 
the field has onlv been partially covered at best 
Adequate guides covering the aspects of the subject 
already inenlioncd could not be prepared without 
a g > d deil of labor and expense and there are not 
to 7 mdi y coti |>etenl authors Yet the thing u pos 
ml I an I it should be done Ihc quebtion that now 
rests with you is When shall we begin’ 
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CuHULUf Mm Reach a Heiakt or lOjOOO Fm. 


Am UmutH or Aik Haa Cauuu Tuik FoutAnoN 


How High Up? 

Far Above the Clouds and Extending Out Towards Empty Space There Are Many Interesting 
but Incompletely Understood Phenomena. Can Science Explore These Lofty Regions? 

By Noel Deisch 



ILTHOUCH meteorological science is 
ready with an abundance of good data 
bearing on ibe phenomena of the at- 
mosphere, It u anything but forward 
in assigning a definite upper limit to 
this great ocean that surges above us Ttere appears 
to be a rather abrupt thinning out at a level of about 
50 miles, but reliable evidence points to the exis- 
tence of an exceedingly tenuous mantle of gas reach 
ing far out beyond this, until finally it appears to 
merge imperceptibly into the void of interplanetary 
spaceL 

If one could climb to the summit of Mt. Everest 
be might look doivn, at' the comparatively low ele- 
vation of 29/X)0 feet, or about five miles and a half, 
on practically all of the clouds In fact the cumulus 
clouda, most familiar of all types, would He well 
over four miles below him, for they usually float 
at an altitude of only about 4,500 to ^000 feet above 
the earth’s surface. 


Atmosphere Far Beyond Zone of TwUigfat 

Ihs nimbus or storm clouds, which are often s 
developtnoit of the cumulus, may at times rise to a 
height of 10,000 feet, with the base still resting at 
a level of ^^500 feet Stratus clouds may occur at 
a beii^ of anywhere from lOjOOO to 23,000 feet, 
whetw the most elevated of all clouds, the fleecy 
dimi, are ntueted at an altitude of about 30/X)0 
fiot, or oocaoionally as hi^ as 36,000 feet. 

Clottds in the tropics occur uniformly at a greater 
hAffiiX than la the temperate tone, and hm the 
cirrus may at times be seen at a hei|^t of about 
SOjOOO feet, or over nine miles. 

Iheie is another rare form of cloud which looks 


a good deal like a cirro-stratus, but is not to be 
classed with the ordmary water vapor clouds at all, 
m fact It IB regarded as conHisting of a suspension 
of very fine particles of dust which have bc^ pro- 
jected to a great height during the course of a vio 
lent volcanic outburst. This Is the nortilui'ent cloud 
Three clouds exist at very much greater altitudcM 
than any of the ordinary water vapor clouds, and 
duo to this fact they have the peculiarity of being 
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who Aai made aalaable rMsardiei m the upper air 


liitniiious in the dusk long after the sun has set, a 
characteristic that has given them their name. 

Such clouds, produced by the explosive eruption 
of Krakaloa in 1883, were found on measurement 
to lie at the surprising height of from 43 to 51 milea. 
Thu IS the rec ord for phenomena seen in the atmos- 
phere by tlir light of the sun llie limit of the sone 
of twilight, beyond which the stars are visible, 
even in daylight, is also located just about at thu 
level 

The meteors and the aurora, however, give spec- 
tacular evidence that the atmosphere exisU far be- 
yond the zone of twilight Their height has been 
calculated with very good accuracy, the data for the 
trigonometrical computations being secured by a 
pair of observers working at stations situated at a 
good distance from each other — say from 10 to 50 
miles or more Meteors are generally observed vis- 
ually, their tracks being plotted on a star-map, but 
in the case of the aurora, photographic methods are 
given preference over naked-eye oburvatlona. 

A Streamer ST.'S Milea Up 

It has been asc-ertaiued in this manner that the 
very rapid meteors usually flash a light at a height 
of from 75 to 85 miles and become extinct at a height 
of from 45 to 55 miles Hie slower meteors become 
incandescf nt at a height of from 55 to 65 nuire and 
descend to within 50 to 25 miles of the earth’s sur- 
face, and on rare occasions a large one may fall 
right on through to solid earth. 

Meteors are not often seen at heighu above 80 
miles, and quite rarely above 100 miles, although 
apparently reliable observations have on a very few 
occasions indicated considerobl y greater heights. 
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Very siiuill meteors, visible only in telescopes, occur 
at heights computed to be from 1,000 to 4>000 
miles above the earth, but these results are based 
on scientific Inference rather than on unassailable 
data. 

It is interesting to nolc that the luminous trails 
occasionally produced by meteors occur only in the 
stratum lying between about 50 and 60 miles of 
height, the average being about 54 miles, even though 
the meteor by which the train was produced may 
have been iniandescont on cither or both sides of 
this stratum. 

Careful mcitsuremcnts of the height of the aurora 
show that the greater number of these octur at an 
elevation of between 53 and 200 miles, there being 
maxima at 02 and 66 miles 

Hie arched form of aurora m-casionally reaches 
up as high as 300 miles into the air In one rase the 
Norwegian observer Slormer, who has recently ob- 
tained some very accurate results, photographed one 
such atreamer situated at a height of 375 nules. This 
represenka the record height for any phenomenon 
which can properly be conceived as occurring in the 
earth's atmosphere. 

Ika Hna Exceeded 28,400 FeH 

Hie meteors and the anrora are the only witnesses 
which give testimony concerning the constitution of 
the higher regions of the atmosphere Hie deeper 
layers of the atmosphere, on the other hand, are sub- 
ject to direct study* cither by direct visual ob- 
tervadon or through the intermediary of instruments. 
Some permanent weather observatones are located 
at very high elevations on mountains, such as the 
obaervatory on £1 Misti, Peru, at a height of about 
three and oile-half mila Observations have also 
been made by special expeditions to high altitudes 

Tbe best that has ever been done by mountain 
climbers exceeds 28,400 feet, that being the eleva 
tion at whidi George H Leigh-Mallory and Andrew 
Irvine, of the British expedition into the Himalayas, 
were last seen, still climbing towards the summit of 
Mu Everest, on June 8, 1924. 

Balloons, which have the advantage of making 
hut little active demand on the physical capacity of 
the observer, were formerly very extensively used 
in the investigation of the atmosphere Coxwell and 
Glaisher as early os 1862 reached on observed height 
of 29,000 feet, and rose beyond this to an estimated 
height of 37,000 feet, hut the credit of having 
readied the greatest reliably obBer\ed height in a 



ROCKET FOR TESTS IN VACUO 
One oj Dt Goddm^$ exgerimeaiai desucj 


balloon ia commonly accorded to the German mcle- 
orologists Berson and Siiring, who on July 31, 1901, 
reached an altitude of 3.5,4M feet 
To the aeroplane, however, must be accorded the 
distinction of having lifted a human being to the 
highest point above the earth that he has os yet 
been able to attain, the record of 39,586 feet having 
been set by the French aviator Calhso in October^ 
1924. The diflktullies of ascent at these altitudes, 
both as respects the machine and the pilot, are 
enormous. Much below this level the atmosphere 
IS inadequate of itself for the support of life, and 
recourse must be had to oxygen for breathing. 

Indeed, calculation shows that the present world's 
record lies very near the limit of attainable height 
even when pure oxygen is used, and it appears that 
if much greater hrighls are to be achieved measures 
will have to be taken to enclose the aviator in some 
kind of pressure-suit, or in a hermetic chamber, 
whiih will allow the pressure of the contained gas 
to be held at a higher value than that whuh prevails 
ID the surrounding medium 
So far as the mere purposes of meteorology are 
coocemed, wholly satisfactory results can be had 
bv sending instruments aloft unattended by on ob- 
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fiteDt for fUa pMoM, the rodovd oMwIt Jw% 
22;960 feet, atUMM ia arkfie aaoHit fiNMi 
Weadier Obaerratory \n 1906. ^ 

Sounding ballobna made of very dtln iIm tiAte 
of the best quality and so eonathiotnd as to itfalk 
the inatniments which they carry thauiinli/Bi ln|t^ 
vela of ligbtnese— at the hi^dieat pobtt of their 4aivt^ 
so that they may aettle to the ear& in a parachule^ 
have also been much uaed for thb pnrposa, S«h 
a belloon liberated by the Gennan maleoroloficd 
aerviea reached the aurpriaing heights of neavfy 22 
miles, ^niot balloons, which do not carry any a|i- 
paratui but are used merely to determine the dbe^ 
tlon of air carreota, have been followed wldi the 
theodolite as high as 24 miles. 

Projectiles haVa gone yet high«>'f ^ ih^ 21^ 
represents man's moat an^lHoas addevemeht in am 
effort to escape the bonds that bind him to the earth. 
It has been computed by artillerists that tte shell 
of the “Bertha** that bombarded Paris nie to a 
height of 24 miles at the apex of its trajectory, and 
of coarse it would have gone very much higher had 
the gun been aimed vertically. 

Can We Reach Higher LevebT 

No attempt has been made to date, however, to 
utilise the ascent of shells for tbe purposes of mete- 
orological research, altbou^ such suggestions have 
been advanced. 

Hie fact that a modem high-velocity gun could 
throw a shell well above the tone of twilight into 
a region about which there is a great deal of oden- 
tihc curiosity, makes these tuggesUons very in- 
teresting 

Dr Goddard, as is quite well known, has thought 
to apply tbe rocket m this work, and has done a 
great amount of scienuhc research in an effort to 
put the project on a sound physical basis, the results 
being of a thararter to give great hope of this device 
being developed to a point where it will allow of 
instruments — gas-collecting apparatus, and the like 
— being sent to the very high^ levels of the atmos- 
phere, and indeed even into the empty region beyond. 

Hie development of some method of this kind is 
of the first importance for tbe investigation of tbe 
vast region that lies beyond the highest asomts of 
sounding-balloons, a region concerning whose com- 
pouUon, temperature, electrical aUte, and so on, 
at various heights there is very little accurate knowl- 
edge and a vast amount of contradictory conjecture. 



SOUNDING BALLOON AURORA BOREALIS 

TAtj trp€ of haUoon U used for dtUnmiuna atr speed condisiom TAit pAmomeoM occurs ut AsigAts mugiiig from 55 Is 375 aigsi 
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Miniature Amusement 

1b dw larger oontmranoes detigned for ihnlla and amusement the speed 
b so great that the diildren have to be tied m and there » anxiety until the 
litdft ones are restored to their parents Many of the so called ndet are 
now made in nuniature so that me child ■ joy need not be mixed wHh fear 
In the npper left hand lUostralion we show um well known whip car with 
a small emtum of the aame beside it At the upper nght a whole installation 


Devices for the Tmy Tots 

of the wh p laid out for rhildrrn is show Feir s wheels do oi ptrse t 
nucfa danger but wire screened ars (as ho n in he center illu rat on 
at least lot k safer than an earl er m d 1 «hown to 1 e left of il s At the 
lower left s shown a mediu n s xe 1 n rry go rou d In the ns ure roller 
coaster show at the lower r ght ih hunpsa 1 I un pa are gentle D re ly 
above thia a nerry go round for very small jalrona is shown 
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Dr. Puncr. Nam Psychic Invbticatoii, in Hu Snmv 


Before him are four of the five printed **Potienee Worth** booke, also IS volumea of typed records 


The loose sheets are the results of fus personal studies while la St Louis 


The Riddle of Patience Worth 

Here Are Presented the Records, to Date, of an Investigation Conducted in a Scientific Manner 


by a 


|N August, 1912, Mm Emily Hutchings 
and Mrs Pr«T& Lenoro Curran of St 
Louu began to dabble with the ouija 
board, the latter, at least, in no spirit 
of seriousness or belief, ^mmonplaoe 
•tuff resulted, in part banal “messages" claiming to 
be from dead relatives and friends. It was not 
deemed worth while to make any record Bat at 
two consoLuUve sittings material of a markedly 
literary character was received and at the next, July 
8, 191^ came thu. 

“Many moons ago I lived Again I ootne^ 
Patience Worth my name [Interruption by 
surprised sitters,'] “Wait, 1 would speak with 
ihee If thou shall ln*e, then so shall 1 I make 
my bread by thy hearth Good friends, let us 
be meme. The time for work is past Let 
the t^by drowse and blink her wisdom to the 
fire log " 

A few wnieiu^ followed this quaint and striking 
paragraph, and some one ventured a joke at the 
expense of the purported oommunicator, who le-. 
torted 

“Wilt thou hut stay thy tung [archaic welling 
characteristic of a pari of Patience Worth’s 
uulput] ! On rock ribbed walls beat vrisdom’a 
waves. Why speak for me? My tung was 
loosed when thine was )ct to be.^ 

Tlius emerged from somewberu the genius of 
“PaUencr Wor4,” full-orbed, like Aphrodile from 
the sea Siuoe then a stream of poetry, fiction and 
table talk has been pouring forth, embodying extra- 
ordinary mastery and vanety of bterary expression, 
spirituality, wu^m, knowledge and wit Never 


Serious-minded Seeker After the 

By Walter Frankkn Pnnee, Ph.D, 

Kesearoh Ofiicer, Boston Society for Psychic Reieirch 

inferior, often the literature rises to a Very hi^ 
level of beauty. There is a facility in the employ- 
ment of brilliant metaphor which seems to me 
hardly surpassed. 

At first, all was spelled out on the ouija board. 
Then the letters began to come in the mind of Mrs. 
Curran (who proved to be the psychic in the case), 
and the pointer simply swept around the board as 
a vestigial automatism. Then the board was dis- 
carded and the psychic spelled so rapidly, witli no 
pauses between the words, that only an experienced 
recorder could follow the delivery. At last come 
the stage of receiving by words, uttered at a speed 
limited only by the capability of the scribe, who, 
for the sake of accuracy, can use shorthand only 
in part, because of the peculiarities of the diction 
Mrs Curran is quite conscious at the time, and can 
at any moment break off to converse or answer the 
telephone, resuming where the dictation stopped. 

**PaUeiice^ Shows Unaranl Versatility 
A novel of the time of Christ, ^A Sorry Tale,** 
of 325,000 words, was composed, spelled out letter 
by letter, before witnesses. It was published by 
Henry Holt and Company, and has been pronounced 
one of the finest attempts to portray that period. 
An idyll called “Telka" and laid in the Seventeenth 
Century, to bo published soon is, in the judgment of 
some literary experts who have read it, a master- 
piece. When 1 had gone about two-thirds of the 
way through It 1 felt sure that it had reached a cli- 
max from which it must fall off disappointingly; but 
the last fifteen pages or so proved to be of such 


Truth 


poignant beauty that I walked the floor repeatedly 
before 1 could command myself suficiently to go on 
— a rare experience. 

“Telka” is said to contain the largest percentage 
of words of Anglo-Saxon ongin in any known book 
since Wyclifs Bible. “Hope Troeblood,” also is- 
sued by Holt, IS a story in modem English laid in 
mid Victorian England. Some Bntlsh reviewers 
disparaged it and some hi^ly lauded it; but only 
one (who may have heard a rumor about “Patience 
Worth”) suggested that it might not have been 
written by an Englishwoman. One of the hardest 
literary feats u to get the proper local color and 
stamp of local language. Yet not a British critic 
found flaws in respect to these — and Mrk Curran 
had never been outside the Mississippi valley. Three 
other books of poetry and prose have been printed. 
There is little doubt that had it not been for the 
ouija board “fly in the amber,” the Patience Worth 
literature would have won a wider recognition than 
It yet has done But it undoubtedly appeals more to 
hi^ly intelligent and fastidious i^ds than to the 
masses that eagerly read and speedily forgot the 
clever jingles o£ Will Carleton and ^la Wheeler 
Wilcox. 

One of the oatonliblng features of the case Is duit 
on auditor may select a subject for a poem and, im> 
matter how unnsaal the subject is, within a few sao- 
onds the poem begins. It proceeds with all the 
usual npidity, pauses bejng made only to aUow ^ 
recorder to catch up, with never a corracUon. I was 
preunt at a meeting of the AitisPs Gnild of 8 l 
L oub where more than twenty short poem win 
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AoUted on Mibjeott gifon at tbe moment. The poetry 
ii eomodmei In but unially k in zhythmio 

fvob vme of iamhfc meter, I can present but a few 
Ifftofer bit# so compoiedL Let it be nnderstood that 
the ^Aivery, in every case, began almost instantly 
after the subject was given. 

DiseoftragMuent 

adiDowledge defeat? 

When God hath flung the sun 
From Hu open han^ 

Lifted the curtain of the day, 

And said: ‘Behold, my dul^ behold?*** 

AFMd of DaffodUa 
**x XX Ae great God 
In a suddm merer, bent 
And kiaaed the field. 

And lol the soil was pregnant 
And gave forth a golden smile.** 

Pompeii 

“Like a Jewel of pearb about the hillock's throat. 
The proud, proud hillock, with her head of fire. 
Like a ne^et of pearls about her false, false 
throat — 

An instant, and beholdl 

The labor of time becometh nau^t 

But ash and smouldering ember,” 

Keata*a wotda (mlaquoled by proponent) 
**Magie eosementa opening upon falrr 
fieldaforlo^ 

“1 see fair fields where tufted poppies flaunt 
And gram sags heavy 'pon its stem. 

Where larka nest in the shadowed coves 
At roots where damp atiU clings 
Cool, restful cool, and quiet is tbe spot, 

And notous poppies fringed about the nest 
Bleed in their joy. 

I see the hillocks, wrapped in purple shadows 
VeilM of mbt, watched by sentinels — 

The pale, ule stars, 

Or guarded by the jeweled moon. 

I see a nver winding hence, 

Plunging seaward in exulting joy. 


I see cool pools sunk deep within the shadowed 
spots, 
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In some far forest glades. 

Molten of sunlight and of shadow. 

Woven of mysteries reflected from the sky — 
A vagrant cloud, a half-hid star, 

Some fright-winged bird, inscrib^ 

1 see a fair, fair land a little way beyond — 
A magic land; and 1 would dream 
Behind the casement — ^fancy. 

Yea, I would retreat, letUng my soul 
Go roving, while I watch and sing ” 



To the subject ^'FlapperMt'* she instantly and bcon- 
ically responded, dare what the past hoped 

for”, and in responae to **The Presa^ she contented 
herself by cynically ejaculating, “The gab wendi of 
the day” 

Here are a few of the aphorisms of “Patienoe 
Worth,” flung ofi* like sparks in conversation. “Beat 
the hound ai^ lose the have,” “A basting but tough- 
ens an old goose,” “To catch a flea needs be a dog^” 
“Prod ye the donkey's rump, ye are sure of a ki^,” 
*Tbe jackass deem^ the thrush hath stolen of his 
song,” “The piggie that scratcheth upon an oak doth 
deem his fleas tbe falling acorns’ cause,” “Hiy abode 
U uruAftn.” 

There is a quickness and aptness of witty retort 
such OB I have never known equalled. When some 
one wished that she mi^t know of the after life, 
“Patience” flashed out, “Ask the cat — she dieth full 
oft”, and a discontented woman who expressed vain 
vrishes was told, “From constant wishing the moon 
may Up for thee.” To one who objected that a cer- 
tain expression u known in connection with a per- 
sonage of the Nineteenth Century whereas Patience 
claims to have lived in the Seventeenth, she retorted, 
“Dost thou flatter thyself that today’s thoughts and 
deeds were bom today, by auch a fledgling as thou?” 

Often persons get responses to subjects suggested 
by them which seem to show uncanny knowledge of 
their unexpressed thoughts. One of my several ex- 


periences of this kind b as follows* In my house 
IS a cocker spaniel whoee love and devotion are so 
extraordinary, even for a dog, that 1 have some- 
times remarked, “It la awe inspirmgl It b cosmic' 
It seems as though 1 were realizing a force in tbe 
universe expressing itself in that dog,” But nothing 
of the kind did 1 say in Su Louis when 1 gave the 
subject, “A Ccx^r Spaniel ” This u what Patience 
said 

“Is It Gml within those deep, deep eyes? 

Could love express from human kind 
More than the tremble of thy flesh. 

The eagerness of thy desire. 

The leap of thy service? 

Once I have known thee have 1 not known Cod — 
Have I not found Him in a newer way expressed? 
Companion, making one with my day, 

A fellow, mute yet eloquent' 

Can 1 forget thou art the game at my hand 
And the servant at my feet?” 

Besides being a terse dcscnption of the dog, this 
beautiful verse expresses tbe thought u my mind 
when 1 named the subject. 

Whnt la the Anower? 

The PaUence Worth literature, as produced 
through the mouth of Mrs. Curran, presents several 
vrei^ty problems. 

I The problem of literary genius By all the 
testimony yet gathered, that of Mrs Curran and of 
others who knew her at diflercnt periods, she hod 
never shown, before the advent of “Patience Worth,” 
literary talent, never prartioed to attain it and never 
aspired in that direction Like a large percentage 
of girls, at the romantic age she perpetrated two or 
three seta of rhymes I saw one of them in the orig- 
inal manuscript It was mere doggerel More than 
that, she had read little^ not at all discriminatingly, 
and had no j>artic*ulaT taste for poetry 

11. The problem of knowledge It is declared 
that her school education ended at fourteen, abort 
of the high school, except for musii^ which she cul- 
tivated and in which her ambition centered. It seema 
to be established that she has very little normal 
knowledge of history or foreign lands and that she 
never made a study of words. Yet Patience Mems 
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to have not inerrani but a great deal of knowledge 
regarding the poHt and other counlneH She alno 
uses lornrtiv many archaic words and forms others 
from At glu Saxon roots 

Ml Die I r II 1 1 of wisdom Mrs Curran u a 
bright and n i 1 1( w man but never according 
to lcslim< ny J 1 shi n inifest in Inr speech an 3 nhing 
to apprii li ill if found sagacity and the lofty 
spinlualitv whi h I w pi urs automatically from her 
Up% 

IV Ihi pollein of seeming divinalim of what 
IS in him un n ind*« Certainly Mrs Curran had not 
appear! d t h ve lliat mysterious fi ulty 

bo imp lilt did it appear nirmilly to account 
for this I r lucl on the basis of Mr Currm herbclf 
that at one stage there was a the r> that some liter 
ary genius and scholar lompused what she memo 
rixed and recited But iiisiant composition on 
suggested subjects killed that tbeory 

nun it was suggested that the got the literature 
by tele[uilhy from thf intelhitiial group gathered 
around her But it gathered around lur beiause 
Patience had already dictated The group varied 
and at times was not intellecluaC hut Patience con 
turned unaltered 

One psychologist whose Uieones are lonfirmed 
and infleuble, wanted to hypnotise her feeling sure 
that thus the story of her life would furnish ah ex 
planation But he would poke her mth his finger 
aiking ' Do you feel and since she is with 

oot hysterical stigmata it produced an unpleasant 
impression and ahe decHned to be hypnotized I 
siiMld not have advised otherwise m this rose for 
while facts can be drawn out by hypnotism a vio 
leotly prejudiced person can also interjeit them 
Utef elu ited story might have been aM much the re*iult 
of his auggestions as Is the belief of a hypnotized 
aubjfcl that an onion u an apple 

Another psyrhologist has written a long at title 
about her lie exorierates her from having any ion 
^out education in or out of <irhool to fit her foi 
the literature He exonerates her rc ading entirely 
He credits that she had ne\er avuxiated habitually 
with historians or philologists and believes her when 
ahe says that die had no niimory of ever hearing 
any sudi sdiolars talk But he thinks that below the 
threshold of her consciousness is a secondary per 
sonallty which bos subi onsciouoly listened to infer 
motion of which she wa^ conncioudy entirely 
unaware But this would require that she did not 
hear only a few tunes subconicioud) for instance 


Hie FoUp of Athelgm 

up a pnppal ahoWf atlim tha 
fielduifff 
Nm 

WhodoubU hu God it hmtmlomif 
Who pUks hii wudomwUh egotry 
Hath loH hU mark 
Aye. 1 aee'd *eai fetchin paat, 
•nd brayed o^ar wi* a rlbboo 
and a new latchet, and a ahoon 
bnddln and taaaeled thangs 
To doubi la 6ffl fo cnsl ihma os a 
Btono 

llnio tho aery baorl of God. 

Aye, and I fetched me a whiatlei 
and h cer e d the doings of the 
vtllaga — that Hark, o* the 
amithy, haed a new wench ; 
and the be heft 

Aye, a wide tale. 1 beared it, 
but heeded it nae, 1 bein* 
feaalln *pcm the new thong 
Who doobu Ms God 
Hath bui wmomc&d his own 
weak iimiSaiton^ 

Hath iiad his hand and feiierad 
of hss fooU 

Weel, *gadl Did ye see the 
dominie wi* his new breeks, 
and a aabba* ahlrtf 
Weel, can ye heed it, and him at 
the Fair? 

A wide tale, eh? 

To doubt thy God 
is but to stop Iba atwrXaslInf flow 
of mercy t 

To dim of thirst and lose thee in 
the ihaos of thyself 


philologists using archaic words and defining them 
but there niiist have been a va«>t deal of this going 
on and yet she has no reniembroiK e of ever being 
in iho company of persons holding such discourse a 
<«ingle lime Ni I only ihi** but we may varch the 
re(urd«i of *«plit con^ f ousiies*i in vain to find a se< 
ondarv pirwnalUy which nuddenlv manifested talent 
anuuiiting to genius in a fit Id wherein the normal 
i ooMTi u^^nr^a had never •iliowii ativ noticeable talent 


had any practm nor dtfnthed iny mek amhihow. 
Here b the puada of Patiwioa Vorth, and 1 prm airt 
tho case at tbu unn only aa sack I want to take 
BArs Curran's past with a fine-tooth comb, aOd she 
If willing that U shall be done If any person living 
u u the possession of knowledge about her which 
will or may present any cltw, 1 shall be grateful to 
receive it and I request all readers who knew her 
before 1913 to wnte to me and tell what they knoW 
Psychologically or psychicallyt the caoe u the 
most amaiuig one of its land in history It was pos- 
sible to give here only a glimpse of its magnitude 
Fhe few brief passages have been token almost at 
random I have aa yet only nibbled at the fifteen 
volumes of records now in my possesuont ui addiuon 
to the pnnird works, altogether containing three mil 
lion words 

Were there space it would be interesting to learn 
the results of some of the unusual tests which I de 
vised A poem of twenty five lines was demanded, 
tho lines beginning with the letters of the alphabet, 
except X, in due order It was instantly Aotated 
I asked for a conversation between a lout and a 
maid at a country fair, to be couched in archaic 
prose and a poem in modern English on **The Folly 
of Atheism ' — first a passage of one and then a pu 
sage of the other thus alternating to the end. This 
seemed to me an unpossible mental feat But it waa 
done so rapidly as to tax the recordtr — four pas 
sages of humorous prose abounding in archam loou 
tions alternating with four parts of a poem m 
modern English of lofty and spiritual tenor, and 
when assembled each factor made a perfectly articu 
lated little piece of literature 

Patience Worth** treats doubts regarding her be 
ing with humorous forbearance To her name given 
as a subject she responded 

*A phantom^ Weel enough, 

Prove thyself to mt 
I say behold here / be 
Buskins kirtle cap and pettiskirto. 

And much tongue* 

Wcel what has thou to prove thee?^ 


What ironderj there are to be found In the 
depths of the sea* What beautiful masses of 
coral and sJioals of fishf These were ttudtsd 
by means of the W tUtam^on under-sea tube A 
description of this work by Roy Waldo Miner 
wUl be found in our August uiue 


[She] 

iHc] 

[HeJ 

[MieJ 

[HeJ 
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Science Invades the Farm 

It Is a Far Cry from the Man Behind the Plow to the Modem "Once-over” Tiller 
Drawn by a Gasoline or Steam Propelled Tractor 

By Archer P. WhaUm 


iNCE there wu e la*y country boy (be 

O now u a writer for scientifio maga- 
lioea) who had a big imagination He 
pictured the day whra a farmer would 
pKM a few electric buttons and all the 
work of caring for the old 180-acre farm — the 
plowing^ the harrowing, the seeding, the cultivating, 
the reaping, the binding, and all the rest of it— 
would bt done automatically. 

A wild idea, they told him when he spoke of it 
at the supper table. Bui thirty years have rolled 
by since then, and it begins to look as though the 
boy*i piotore of the future might become a reality 
attar all. At any rate, a long step forward has been 
taken. Today the up-to-date fanner has at his com- 
mand a wealth of l^r-saving devices. 

More Play Leas Work 
A new day has dawned on the farm — a day In 
which the farmer need not grow old before his dme, 
a dty in which he can woric less and play more 
than did his father and yet make the old place pay 
as hb father never was able to do. 

vAad tliia new day has been ushered In by a flood 
ot thnMaving and labor^vlng inventienk 
the current of farm machine invention flows in 
UEr4'Pdndlel atreams of activity; the devdopment 
of Ipiget eiaed and more afident implement and 
ogOimpCnH ua^d in tha prevailing farming praetioe; 
dm fmrenthm of new types of machines that elimi- 
nate some of the tasks that have hitherto beoi neces- 
•ary in the sequence of crop prodocdon; and the 


invention of other new machines that apply mechan- 
ical methods to farming jobs that were otherwise 
tasks of labor and time-i^onsuming drudgery 
The multiplication of the working capacity of thr 
farmer through an imreasc in the sue of imple- 
ments is well exemplified by the contrast between 



THE OLD WAY 


fsdfsu hand work U givinit war to farm maehinory 
Aeiab. Greutwr profit from fA« fond 


the man^working with a two-horse, six-foot sqBOOth- 
uig harrow, plodding along in the dirt, and the 
tractor whhh pulls over one hun^^ feet of the 
^me implement — a contrast about as striking as 
that betHoen the first-named outfit and the drudging 
Oriental equipped with a hand raktf. 

But American farmmg efficiency is advanced not 
only by increasing the size of implemmta, but also 
through the development of more economical power 
plants A notable example of this devdopment h 
shown in the ajipca ranee of two steam farm tractors 
wlinh unite features (steam condensers and auto- 
matic fuel regulation) that give them the conven- 
ience and versatility of the gns-engine tractor, while 
retaining the well mognized merita of reliability, 
economy, and durability of the old-lime steam trac- 
tion engine. Both are twenty-horsepower engines, 
the one an oil-fuel machine, the other having a coal- 
buming boiler 

Perfect Seed Bed In One Operatfam 

Innovations that revolutionize farmmg methods by 
combining in one operation — a single passage over 
the field — work that must otherwise require several 
successive operations, are obviously of the greatest 
economic value Here, in the initial tasks of plow- 
ing and soil fitting a relatively new implement enters 
—the universal or “onoe-over** uller. It combines 
the advantages of the common moldboard plow and 
those of the complicated power-dnven rotary tillers 
of Europe This machine, furnished for attachment 
to the ubiquitous small tractor, consists of a plow 
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botlom fitted with a power driven bladed or toothed 
rotating member that catrhr» the furrow ^lirc a* it 
turn^ from the pir w und ihorc ughl> pulverizing it 
forma a perfi ( seed bed at the oingU paasagf over 
the field 

Ongmall) m Us pra (i il nahzation ihi produrt 
of the Pacifi at il ii bined harvi t»li r thnnhtr 
has now f unJ il ].lice and it» iev( lutu ni/ing 
grain pr du tiun ihrnu^li ut tJic world There are 
now around 1 (KK) smill type c mbined har\e*iterH 
in Kansu*< a d an invanion of the harvest field*i of 
Illinois and li diana has taken plitc 

Mirhanlral Matnnng PoaaibU 

These 4uidll t ombines ha\ i their mr chanism 
driven by in attached moUr ind with hradtrs from 
9 to 18 fett wide, may be drawn by light iraLlora 
(the 9 foot by the Fordsin) i ly from 6 to 20 
horses fhe grain may be saiked or in the bulk 
gram method, cfeliverod to an accompanying wagon 
or carried in a tank mounted n the har\ ester and 
later disposed of as di sired 

Ordinarily the straw leaves the harvtMer in a 
windrow hut straw spreiding attachments arc fur 
Biihed. Other attachments fur leaving the straw in 
piles convenient fur haulage are aI«o furnished 
luTtber, then is equipment for thi stationary 
ihreahing of bundled gram (self feeders and straw 
•tackere) and for harvesting and threshing kaffir corn 
and the other grain sorghums 

Bean and pea harvesting equipment is also made 
and some makes lan be fitted for harvesting sweet 
clover and soy beans Several companies make hill 
aide models that can be operated on 50 penint 



ISam I 


(01X0 WING THF HORSES 

Tht^ ttow harrotktng gronan now combined %tfUk plowing 
by markinery 

grades With most designs the header is detachable 
and may be mounted on a transport trurk and trailed 
at the rear of the thresher This is for convenience 
in pu««sing along roads as well as for allowing the 
machine 1 1 he taken through narrow gates and 


In Kanaoa, Nebraaka, Colorado, Oklahoma, and 
Texas there are ahewt 161^)00 squara uilea of land, 
with an approximate production of 150,000, (XX) 
bushela, that may be conoervatively regarded as 
**conibiniDC^ tamtory Thu doe* not make any claim 
for extensions due to posoihle further adaptive modi 
fications of the machines 

It has long been the prevailing opinion that grain 
must attain a condition of uniform maturity in order 
that It may be successfully handled by simaltaneous 
oulUng and threshing, a condition only met by a 
tranquil and somewhat and climate More recent 
experience seems to show that the necessity of thu 
condition has been overestimated, and there appears 
the further possibility of extending the field of ser 
vice of the combined harvester throu^ artificial or 
mechanical curing or drying of the threshed grain 

Machine# Designed for All Harveatfaif 

Hiese labor saving machines in the gram field 
have their counterparts in the harvesting of other 
crops We have now the combined bean harvester 
and the combined clover seed holler The com 
picker and the ensilage harvester ore working a 
revolution in corn growing 

Throughout the com belt and in all territories 
where il is not considered desirable to harvest the 
stalks the field picker is destined to become the 
standard com harvester Indeed so efficient are 
these macbinet that for one type the ability to pick 
popcorn and green sweet com for conning, is 
claimed The picker picks and husks the com ears 
and delivers them to an accompanying wagon the 
stalks remaining in the field Not more than two 
















SPErniNC LP FARM PRODlimON 

Vpp I ft photograph tlitutrat s a combit d harueat r an i thre her Center photopraeh ^howa a 10 ton etterpUiar tractor drawing a lOB foot long harrow In the upper right Uiuitrattem 

a harveuing macAioe for tweet dover u thown 
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WAR ON BOGS 

Thu sprayer can treat ocrri of crop% each day 


openiton ore required for the outfit^ the tractor 
drawn marhines having a capacity of from 8 to 10 
^cres a dav» as compared with about an acre and a 
half for a good hand picker 

The ensilage harvester cut4 the standing corn 
plant, stalks and ears, lonvirts it into ensilage and 
delivers it to the accompanying wa^on, thus saving 
the labor of hve men on the ordinary ^ilo filling 
job “Bringing in the sheaves * and when the corn 
IS in the shenk,** although lime honored and pir 
luresque phra^S imply conditions of altogether too 
niui h ineffii lenc y and clrudgrry to be endured 

Root and textile crops are also yielding to mtehan 
If a1 harvesting In addition to the familiar c levator 
potato digger, we now have sugar beet harvesters 
There arc a dozen or more French and Ctcrnian 
machines of this type Although thire set ms to be 
but one American design commercially nianufai 
tured It offers greater practical advantages Ibis 
machine cuts the tops from the beets lifts the roots 
fiom the ground, and puts them m piles so that they 
can be readily picked up There u also an attaih 
inent for saving the tops 

Flax and hemp harvesting machines are passing 
out of the experimental stage, and there has now 
been developc?d a cotton harvester which makes use 
of the basic idea of suction- -the same principle as 
that employed in the vacuum sweeper familiar to 
the housewife This machine is mounted on a Ford 


•on tractor and can be driven through the rows with- 
out damage to the cotton plants The speed of the 
operators using the tnachuie is about five tunes that 
of hand pickers While the machine has not as yet 
found extensive enough employment to exert on 
economic influence, of all the many inventions de 
signed for cotton picking it is far the most prac 
tical and may some day be considered as epoch 
making os Whitney's cotton gin 

Although the garden tractor ih a small machine, 
its importance should not be minimized for these 
small power plants that su|ier<«pdp horse <>r man 
power in garden tillage hid fiir to revolutionize the 
intensive farming of the woild Their advantage 
lies not only in the fact that they multiply the out 
put of the laborer from three to five times hul in 
that unlike the horse, they do not need feed nr atten 
tion when idle and they will «trve to bnn,^ into 
production small farms and city and suburban lots 
whnh are now idle, where cultivation with the horse 
would Im impossible This feature gives to these 
small automotnes an opportunity of the first magni 
tude m transforming the life of crowded agrn uUural 
countries Wliat they may ultimately do for Ja]>an 
China Java India and other oriental agricultural 
nations may mean more for the peace and prosperity 
of the world than the werk ef the great machines 
of the grain fields 

Farm Owners May Deerease 

I nforeseen events may deflect annul or delay 
that which seems to he a steadfast tc-ndi iicv but it 
seems by no means piesumpliinus to siy ihit view 
ing these changes in farmin,^ methods not as past 
isolated events but m prosjHei — as an accumulation 
of possibi lilies — the imreased eflkiemv ejf thi agn 
cultural laborei will bring i further lelative ele 
crease in rural population and a release nf still more 
workers to lairv on minuf jc tunng and eoinmeree 

(. ompansons between iht prevailing methods of 
farming and those nf our col mil foiefilheis or i f 
the drudging peasants of hai kward lands irt a bit 
ICHi familiar to deserve repetition ii r an they 
exactly apposite for thev ate out of dale and con 
fcider only to the slightest extent the empinv inent 
of imehanuni farm power The newer methods are 
ot loo recent introduction to more lluin ,*i\c a hinl 
of their influence on iht shift of labor demind but 
even now through large se*e lions of the ^rain belt 
the combined harvester has made the hobo hirvesk 
hand a familiar figure five years ago — u tup 
spotieii 

The increase in working cajiital reqiinid will lend 



SMAIT TRACIORS FOR SMAIL HELDS 
Th % not it H rl rs arc exceptionaUy effUtent 


to enlarge farnuiir, units transforming the small 
farm into a vegetal It ui d fruit producer that will not 
ittcmpt com|)eiiiion with the extensive plantation 
using large and efficient machinery An increased 
nieisure of gcographnal specialization in gram and 
staple Clop growing will f How and excessive c:Top 
diversifii alion will show itself an rtnnomic fallacy 
On the ( iher hand the sugar beet harvester the 
cotton picker the I c in combine and a score of 
I the r sjietialired farm marhines will lend to extend 
the territory ol illirr crops 

Hull isaiiethir ftiture involved in tins evolution 
of the man with the hoc into the man with the 
monkey wrench It is ihe increasing part played 
by the plant breeder Heretofore our efforts have 
been laTc,clY 'iloun tlie Iiimn of designing machmery 
to fit the c r ij>s (hi v plsnt cultivate and harvest 
N>w we art beginning to piodure new vanetiui of 
plants to fit the machinery — new varieties of crop# 
which lend themselves more readily to mechanical 
operations 

All this vou might hay lakes the guess work out 
of farming and make it more profitable Ye-s but 
It does, not neccssanly follow that every man on a 
firm will >w indi |iendently nch A tin Lime 
costs more ih in old Hobbin The more machinery 
vou have the greater is the initial capital you have 
to invesi Hus fact miv well mean fewer farm 
owners and more tenants 



CORN PICKER Bttl HARVFslUt 

tars of com are gathered wuhout ettmng the stalks Tha becU ora pulled /oge cut off a I the root% pUed ap 
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Do You Know How to Get Along with People? 

Why Some People Get Ahead in the World While Othen Not 


By Mcsb 

Ceorgfl WuhlfigtOB Univenltjr 


n iHIS I*, ilie apr of diplomacy The pol- 
ish* d sHord halt been supplanted by the 
jiolislied word. Tlie terrifying growls 
of anger have yielded place to the 
^ Hootliinp words of lad In the pioneer 

days, when iniglil was right and every man was a 
law unto liimhelf, diplomacy meant liltle But times 
have changed 

A careful sludy of the qualities of the so^lled 
■ucceuful man will reveal in nine coses out of ten 
that fau success dependn not on the deep and pro- 
found something which puzzles the brains of tbe 
average mam but on the simple and more superbcial 
oomething which pleases the understanding of the 
common folk, and arouses in thrir hearts a feeling 
of sympathy It is that congenial something which, 
for lacic of a better name, I have defined aa “social 
iDtelligencc,’* or ability to get along with people, 
while the profound something, I define as “abstract 
intelligence,'* or the ability to deal with ideas 
AbstraU intelligence u a sort of sixth sense which 
explores the uncanny depths of science, social in- 
telligence has none of the mysterious qualities of a 
sixth sense, but it is the life of all the five It is 
the ready eye, the quick ear, the judging taste, the 
keen amell, and the lively lomh It negotiates all 
dificulties, and avoids all conflicts 

For all practical purposes of life, social intelli- 
gence wins over ab^rart inlelligence, ten to one 
Abstract intelligence knows what to do, but social 
intelligence knows how to gel it done Those with 
high abstract intelligence win the laurels of scliolar- 
ohlp, and are crowned with membership in Phi Beta 
Kttppa^ but later those who crowned them are dis- 
appointed that Uiey gel along no faster Hiose with 
hi^ social intelligence rarely attain the best grades, 
but they are usually rewarded with all the offices 
that it u in the power of thiir fellow Htudents to 
bestow, and later iii life their former instructors ore 
astounded that they get along so fast 

In no trait do jKople differ more ihan in their 
ability to get along with others And, as pointed 
out above, socuil intelligence is one of the mo^t 
important elements making for success 

Realuing this, the authorities at George Washing 
ton University are atlenipling at the beginning of 


the freshman year to measure the social inteHlgenoe 
of each student in order to he able to assist him 
more iiitclligentiy in selecting courses and in plan- 
ning a career in keepmg with his natural aptitudea. 

To discover the social ability of the vanous stu- 
dents a novel senes of social Intelligence teats was 
developed by the Psychology DepartmenU These 
tests were given to all the otudenti who entered the 
university this year, and ore being tried out in a 
number of other institutions. 

Several industrial concerns are also beginning to 
use ihese teats in selecting employees for positions 
where ability to get along with others is important 

Can Yon Place People? 

In order that you may see what tbe test is like 
wo will let you try parts of a One of the most 
important factors in social intelligence is the ability 
to rccugniie faces and remember names. The person 
who gets along best with others does not have to 
be introduced to a man three or four times before 
he rememlieni that he has met him before Know- 
ing that it tickles the vanity of the average person 
to feel that he is remembered, the skilled salesman, 
if he calls at a place of business a second tune, 
makes it a point to address the prospective customer 
by name The pleasurable effect of being recognized 
and called by uame has been known by the poll 
ti< lan from the time of the ancient Egyptians. 

Two things are measured in this test One is the 
ability to recognize a face which has been seen 
before, and the other is the association of the correc t 
name with the face As a rule the man who is 
best at recognizing faces is also liest at remember- 
ing iiomcH, but It occasionally happens that an in- 
dividual may remember having seen ten different 
jieople and not be able to recall the name of a 
single one Statistics on our first 1,000 cases show 
that people recognize faces much more often than 
they remember the names 

If you wish to lest yourself on ability to remem- 
ber names and faces you can lake out your watch 
and sludy the twelve faces on this page carefully 
fur four niituiK^ in order that you may be able to 
re« ognize them when you mt them in a larger group 
Do not turn away immediately hul read what is 


otid about teat one so that the urnul dme will 
between lirat seeing this group of faces aod faitvnfe 
to recognise them in a larger group. You liiOeld 
study these twelves faces very coiefolly, for only 
about one in 400 mokes a p^eot soon. Of the 
first 500 students tested at Grorge Wodiington Uni- 
versity only one remembered all the nomaa and 
faces, and be is the son of e very pophUr United 
States Senator. Other things being equals ft se e ms 
that he might follow in tbe footstepe of ^ litber, 
A second factor of conoidenble * importenqe In 
dealing with people is the ability to oiie up 
a social situation and to exercise correct jad|pbeot 
in meeting difficult social problems. Tn order to 
lest this, ^ situations are given which require keen 
judgment, and a deep appreciation of human mo- 
tives, to answer correctly. Four solutiona are sug- 
gested lo each situation, only one of which is correct. 
The person taking the test is instructed to place a 
check in front of the answer which id his opinion 
most satisfactorily meets the situation Three 
samples follow* 

1 Henry Burton has held a subordinate 
position with a business firm for len yean. 
During this tune tbe work assigned him has 
been quietly and reliably done He is a man 
whom nis employers will mUa when he u gone. 
On obtaining an appointment with a new firm 
he will be likely to 

— Assume advisory responsibilities easily. 
—Impress his new employer unmedlalefy vrilh 
hiB value to the firm 

— Be slow at creating opportunitiem for himself. 

— Resign on receiving a slight criticism of his 
work 

2. While burying their uncle, Tom proposed 
to four of hu cousins that each deposit $20 in 
their uncle's casket. When tbe other four had 
each dropped in $20 in currency, Tom took the 
$00 and put in his check for $100 The thing 
which prompted Tom's conduct wos most likely: 
— Craftiness 
— ^Ancestor worship 
— Devotion 
— Superstition 

3 The bodies of an unscrupulous politician 
and a woman other than his wife were found 
in B lonely wood 'Ilie man had been shot twice, 



ONLY ONE IN FOUH HUNDRED SUCCEED IN THIS TEST 
btudy thete faces for four muuuet, then see if yoa coa ffcofjiiw iJUm m tka larger frwg oa the epposiu poffc 
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LOCATE THE TWELVE MEN ON THE PRECEDING PAGE 

( ) Mike BmHey; ( ) CUfton dark; ( ) George Cook, i ) Tom Edwarde, < ) i7ei» £Uu>it, ( ) Lee Biggins, ( ) Howard Jones, ( ) JnJte McDonald, ( ) Jekn Moore* 

( ) Chester Sims, ( ) Snuth, ( ) Fntz Wugner 


ibe woman three times. Prints of a sharp heel 

were found on the face of the murdered woman. 

The person who committed the murder was most 

Hhely: 

— lover of the murdered woman. 

— The wife of the murdered man. 

—A political ^ponent. 

— A fanatic reformer. 

Now if you will take out your watch again and 
look at the group of 18 pictures on this page, yon 
will find the twelve individuals whose photographs 
and names you saw in the first group. Below the 
cut are the names of these tweKe individuals. From 
the group of 18, pick out the 12 persons whom yon 
have seen before, and write the number of each of 
these 12 In the parentheses before the name with 
which It goes. Do not lake over four minutes on 
this part of the teat. 

Cut You Read Faeea? 

A third factor of considerable importance in 
social success is the ability to appreciate correctly 
the mental slate bark of certain facial expressions. 
To know tho thoughts of others one must depend 
more on the eye than on the ear The language of 
facial expression is the oldest and truest of all 
languages, for it is instinctive and in only a very 
small measure subject to the will The would-be 
diplomat who is unable to tell by a person’s facial 
changes whether he is indifferent, mildly interested, 
or greatly concerned has little chance of selecting 
the most effective means of clearing up a difficult 
situation. 

An effort was made to measure this ability by 
giving a aeries of twelve photographs represenlmg 
as many menul states The names of these mental 
states are given in a list below the pictures. Tn the 
parentheses before each mental state is to be wntten 
the number of the picture which most correctly 
represents that mental state. It will be interesting 
to test yourself on the four samples which are shown 
on this page. 

Everyday observation and good commonsensa 
show a person that certain things work in the con- 
trol of bdiBvior, while other things are doomed to 
failure. One’s ability to deal well with people b 
reflected in the correctness of his observations of 
bnnian behavior The one who is most adept at 
getting along with people will in general be the 
one tAo is most Intmated in people and who haa 
mdat Bccnrately observed their Iwhavior. Hie extent 
io whkh one baa profited by observation of those 
mroimd him b tested hy presenting tin perKm taking 
ibe test widi 90 geoeraliaations on hoi^ behavior, 
some of which are correct, vdiile others are fneorreoL 
He b instmeted to Indicate whether in hb Judgment 
dn geunlhedon b tne or falae by encircling the 


T or the F in front of each generalization. You ra n 
test yourself with the following samples * 

T F All men are created equal in menial 
ability. 

TF We generally like those who bring us 

« ood news. 

arc more shocked by our errors in 
etiquette than by those ui logic. 

TF One of the surest methods of bringing a 
man to your point of view is by engaging 
in argument with him 

The next test is devised lu imosure the extent of a 
person’s social information Other things being equal, 
the more things with which a person is aLquainted 
and m which he is interested, the more able hr will 
lie to appreciate the interests of others 

In order to get some measure of the range of an 
individual’s information, fifty statements, requiring 
knowledge of sports, automobiles, theaters, moving 
pictures, politics, current niagannrs, science, litera 
ture, organizations, travel, art, music, mechanics, 
etiquette, and items of e\’eryday information were 
included Test yourself on the following samples: 
TF The nickname of the Chirago Nationals 
IS Red Sox 

T F Tho term **nght bower” is used in playing 
bridge 



WHAT EHOnmS ARE OEFlCTEDf 
( > AslonishmeiUi ( ) BoshfiU apgoaJ, ( ) CoatenU 
meatt ( ) Cogoetry, % ) DriigKt, t ) DetermirmtiaH, 

i )Crie/, ( ) Physical sufeHogA ) Rage, i ) Scorn, 
( ) Stugidon, ( ) fsnvr 


T F To liecoine a Shriner one must first join 
the Masons 

TF ‘‘Aliie’s Irish Rose” is a musical comedy. 

T F The Lincoln automobile is made by Henry 
Ford 

The last test measures one’s ability to recognise 
the mental slate of the speaker, nr the motives baxdc 
of the spoken word It is well known that the mere 
words ihnl a person says, unanalyzed, mean little, 
hut the mental slate liack of these words is often of 
paramount jinporlancc. In order to test one’s ability 
to Hppreiiale the moli\c back of the spoken won^ 
twenly seven quotations are given A list of mental 
stales, su( h as ambition, despair, delerniination, db- 
giisl, bar, hale, jealousy, love, regret, scorn, and 
suspicion are given. The person talking the teat b 
inslructed lo write in the parentheM*« before each 
quotation the mental stale or motive from the list 
which prompted the words You ran lest yourself 
with the following quotations 

( ) He has a very am lent and fi&h-like smell, 

( ) Nay then, niy last hope is gone — I can 

fight no longer 

( ) When [ inukr up my mind tn do a thing 

it geU done, and this is one time that it*a 
going lo be done iiiy way 

! ) ( ursi'il In* my tribe if 1 forgive him! 

) There is something in his eyes that tella 
me he iH nckt playing straight, that’s why 
I locked the aoor. 

Is Havelock Ellis Right? 

In ihu prcliiiiiiiary analyNis. of test results on 1,000 
(oliege stUfkiilN many interesting things were dis- 
tovrriHl for example, ihe average acore of 500 
men wa^ hIm^uL live points lower than the average 
score of 'iGO women Tlic highest possible score 
was 160 limits. This is a sufficient difference to be 
worthy of note To some jieople this greater soc'ial 
intelligence of wonini will not come as a surprise, 
for there have always been a few who believ^ in 
“woman’s intuition, ” and several years ago Havelock 
Ellis called altention to the “greater affectability of 
the female mmd ” 

Whence came this greater affectability or social 
sense of woman ^ Rpalmng dml there can bo no 
final answer, I shall give my opinion for what it is 
worth lor touiiileAs ages woman, being physically 
weaker than man. has had to do with tart and in- 
tuition what men did with brute strength Being 
dependent upon the will of her cave man husband 
she found that in order to live comfortably she must 
be able to discern his mood with a high degree of 
accuracy on a moment’s notice. In short, she drvel 
oped her intuition from her anxiety to anlicipalc 
his wish, avoid his displeasure, and at the same time 
lead him into doing the things she wanted done. 
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A SKELLTON VIEW OF THE FOUR TRACK UHIDGF 

eirvmtton of the iwo masMtvif lift bndg^i of tho N rustic Bay bridge The lengths of the s/mhj are anti 2}6Mi f^et, the total lift u 100 feet 


Latest of Our Great Bridges 

An Old Two-track, Timber Bridge Replaced By a Steel, Four-track Bridge 7,411 Feet Long 

By J. Bernard Walker 



]HE obflUcle preasaiiMl liy Newark Bay 
to thr conalnictioii of the mam wralern 
railroads to and from their terminals 
on the Hudson River has led to some 
heavy hndge coiuitrurtion. The best 
known crossing of the bay is perhaps that nf the 
Central Railroad of New Jersey Thr present article 
describes the enlargement and ret onstrurtion of this 
bridge, which is now approaching completion, at a 
cost of |13/)00,000 

At the present writing, the traffic is earned upon 
a double-track, pile trestle which dates from the 
year 1865 Originally, the railroad terminated at 
EliEobethport on the west shore of the bay, and 
passengers and freight were carrii*d from tliat town 
to New York — a distance of 12 miles — by side-wheel 
stoonieri. In 1860, the Legislature permitted the 
extension of the road across Newaih Bay The 
timber bridge was about 9,741 feet long with a draw 
span which provided two 75-foot openings This 
waa replaced in 1888 by a pm-coiine< led truss, and 
that, in turn, in 1905 by two doublo-track Scherxer 
rolling lift spans 


Entirely of Steel Conerrete 
This famous old structure has been carefully main- 
tained during Its 60 yearn of service, but the high 
standard of maintenance, coupled with the growth 
in weight of trains, has caus^ the structure to be 
continuously rebuilt, so that long ago the original 
material in the bridge disappear^ 

Contemporaneously with the growth of traEc, there 
has been such an im rrose of water home traffic up 
and down the hay, that in 192is some 57,000 vesaeLs 
passed through the draw spans and called for over 
19,000 openings The underside of the deck of the 
bridge was so low that practically all of the boats 
required an opening of the draw spans in order to 
pass through the bridge A study of the situation 
revealed the encouraging fatl that, if the underside 
of the new bridge were to provide a clearance above 
high water of 35 feet, about 60 percent of the traffic 
could pass under the bridge without requiring the 
opening of the draw spans 

It was decided to locale the new bndge alongside 


of the old structure, bringing the material to the 
site by water, thus enabling the regular train 
Mbcdule to be steadily maintained without any in- 
terruption. 

The new bndge is built entirely of steel and con- 
t rete —concrete for ibe piers and steel for the super- 
structure Hie two openings through the bridge, 
which formerly were 85 feet wide, were enlar^ 
to provide two openings of 200 feet and 125 feet, 
measured at right angles to the channel Each open- 
ing IS provided with a pair of vertical lift, double 
track draw spans with a total lift ranging from 35 
to 135 feet above high water. Because the ship 
channels lie at an angle of about 60 de^grecs with the 
center line of the bridge, movable spans were re 
quired of a total length of 305 feel for ihe westerly 
and 2J6 feet for the easterly channel 

The decision to adopt the vertical-lift type of 
openings on this important mam-line structure was 
reached only after a careful consideration of other 
types of opening. It was decided that a four-track. 



THE Mil E-LONG APPROACH 
Loworittg m l24Vs /oof, 54-rofi ^der into pottdom 


swing bridge with such wide opmuigt would be to 
heavy os to involve difficult problems of construction 
and operation, furthermore, the War Department 
desired that there should be two independent channel 
openings— one or other of which could be used as 
desired This, they pointed out, would have the 
advantage that, in the event of one opening being 
temporarily disabled, the other would be available 
and traffic up and down the fairway of Newark Bay 
would not be completely shut off Hie bascule type 
was considered but it was found that it would cost 
about 10 percent more for the 125-foot opening, and 
25 percent more for the 200-fool opening than would 
ihe vertical-lift type. 

All Spans Controlled by One Man 

It was for these reasons that the vertical lift type 
was selected — (he design being prepared by Dr. J. 
A L Waddell working in collaboration with the 
engineers of the railroad The design conforms to 
accepted pracUce, except that the counterweight 
tables within the steel towers are carried over mul- 
tiple sheaves instead of single sheaves, attached at 
each comer of the bridges. It should be noted that 
each opening consists of two identical two-track 
spans earned side by side The power for lifting 
and lowering the bridges consists of three-phase, 
60-cycle, alternating current at 2300 volts provided 
with low-voltage controls 

The toul lift of the movable spans is 100 feet and 
the operating machinery u sufficiently powerful to 
lift the 200-foot span in one and ono-half minutes, 
and the shorter span in one and one quarter minutea* 
Hie multiple sheave system was adopted with a view 
to avoid the excessive hub and axle preuures which 
have given trouble in previous hravy lift spans, 
Althoo^ the first cost is greater, there b a reduction 
of 25 percent in the power, and the maintenanoe 
of the system is less expensive. It is considered 
that this installation is a marked improvement over* 
the old system 

Each of the four spans is equipped with two ISD- 
horsepower Westinghouse moton designed for hl|^- 
speed operation. Tbe alternating current is dellveied 
to a substation at the west end of the bridge at 
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LAUNCHING A FLOATING CAISitUN 
TkeU timber caUsons were used in building the eighty-eix 
piert that carry the tang girder approach 


26,400 volu, whm it ia stepped down to 2^300 volts 
and tranHinitted through two threc-conductor <'ables 
to the motors. The maximum demand when all four 
bridges are raised simultaneously is about 1,.^00 
kilowatts. The machinery houses arc placed on the 
top of the individual spans All four spans are 
controlled by one man in the interlocking tower 
which IS placed iii the center-tower span 

Hie spans were erected upon temporary false- 
work, one at a time, so as always to have one open- 
ing available for moving traffic As soon as both 
spans were completed, they were raised to the high 
positions and the fa Iso- work removed. A gre^t 
saving in the weight of the spans was secured by 
using silicon steel for the trusses and floor beams 
The stringers and all other parts are of carbon steel 
The maximum slress in the silicon steel is 24,(K)0 
pounds and m the carbon steel the moximuzn stress 
JB 16,000 pounds 

Although the company will sprnd about $13,- 
500,000 on the structure and approaches, the new 
bridge will bring no additional revenue to the rail- 
road, but so great is the capacity, that a large future 
increase of traffic can be easily handled When the 
bridge is opened, it no longer will be necessary to 
suspend freight traffic during the rush hours of the 
morning and evening. The tram schedule calls for 
240 trains across the bridge, and switching, transfer 


and other movements will bring the number up to 
a total of about 300 trams daily. 

Some of the most interesting work of this great 
structure was done on the foundations, which in- 
cluded not only carrying the massive lift-bndge piers 
down to rock, but the construction of 84 piers for 
carrying the steel girders of the mam portion of tite 
bridge 

In view of the great length of the bridge and the 
extensive reduplication of parts, the engineers made 
u most careful study to determine the best type of 
piers, the most economical mcUiod for their con 
stnictioii, and the best type of Hleel superstructure 
for a bridge of this character 1 he War Department 
had fixed the length of the approach spans at 125 
feet 'llic soil throughout the length of ihc bridge 
consisted of sand, gravel and clay, and it was de- 
rided to form the foundation of piles driven through 
to rock. The cut-off was made 20 feel l>e|ow low- 
water level, and upon this were built up the solid 
concrete piers 

Articulated Cofferdama Used 

The c'offerdams were constructed upon a rein- 
forced concrete cellular base, to which the timber 
walls of the cofferdam were securely bolted down 
Tlie cofferdams, after being thoroughly caulked and 
made water tight, were floated out and lowered onto 
the pile foundation, and the ronstnic*tion of the con- 
crete pier was then carried on by the usual methods 
— the cellular concrete base forming, of course, an 
integral pari of the pier. When the concrete pier 
was completed, the sides of the cofferdam were 
unbolted and used in building other similar piers 
Great attention was given to the designing of this 
work, so as to render the building, floating, sinking 
and subsequent dismantling of the cofferdams os 
economical and expeditious as possible One mani- 
fest advantage of building articulated rolferdams 
was that it was possible to use the same sides many 
times over — some of the sections Ix'ing used as many 
as twelve times in succession 

The superstructure, which js entirely of stei 1, 
called for a total of 328 plate girders, whose dimen- 
sions are length, 124Vi depth, 10 feet 8 inches, 
and weight, S4 tons The piers, for convenience, 
were built in two adjoining sections. There are 
eight girders to each double pier, or two for each 
of the four tracks. The footings for the girder spans 
are of especial interest The fixed ends are of the 
hinge type, but the expansion ends moke u)te of a 
single rocker in place of a iiesi of rollers The 
rocker has the advantage of siiaplicity in eonslruc- 
tion and greater acoewubility for inspetlion and 



TllF POWtRFUL floating DllLDOE 
Muck drrdgine imu retimred^ the materwl being depauted 
at the ihore end of the briduc 


c]e4iriing An idea of the magnitude of this part of 
ihe work is gaitieil from tlie fact that the task of 
transporting theM* girders from the American Bndge 
Company's works at Ambndge, Pennsylvania, to 
the bridge called for 20 round trips of a train made 
up of 56 flat cars ^ 

Unlike the piers for the approaches, the ail-con- 
crete pu rs for llir towers whic h carry the lift bridges 
were founded directly upon the underlying rode, 
which was found at a depth of from 50 to 70 feet 
The deiermiiiation to forry these piers down in solid 
masonry by the pneumatic system was made in con- 
sideration of the extn*mely heavy superstructure 
loads, and also of the fact tii^t the War Department 
required the depth of the channel to be 40 feet 
'fhesc piers differ from ilie approacli piers also in 
till fait that each pier ls a single slniclure extending 
the full width of the bndge The caissons for each 
single pier meuAurtii about 25 by 100 feet The 
sides of the raiSNtni were built up to a hei^t of 
about 10 fret hefun luunr hing It was then ballasted 
With c'oncrelc, lowed out to the site, and then sunk to 
roik under (imipresHed air 

We are indebted to Mr A F Owen, Chief Engi- 
neer, and Mr J J Yales, Bridge Engineer of the 
Central Hailroad of New Jersey for the particulars 
upon whirh this desinplion of a very notable and 
highly meritorious work has been wntten. 



OLD AND NEW SPANS TIMBER GIVES PLACE TO STEEL 

rWi akm Apm lAa M rMUmg Uft span and ska mw 2S6WooS Ufs in tka open peaitien Tka Newark Bay bridges, M and new View looking weu eUng the old timber bridge 
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At the U^ft is pictured tr «rrnr at lAr American Telephone and Telegraph Company officei in New York The map, in the center, is sdf-esplaruUory At the right are shown BrUiMk 
neiu^per men at ike Oeneral Past Office Engineering Department, London for four hours concersation woi carried on by ra^ across Im ocean, mdth perfect rermlts recerdeA. 


Building a Talk- bridge Over the Sea 

New Radio System Is Called ^Single Side<band Transmission,” 
With the Carrier Wave Suppressed 

By Orrin E, Dunlap^ Jn 


.DIO en|$ineer8 are building an invuible 
talk-bridge to tipan the distance of 3,000 
miles between New York and London, 
with the uUimate aim of establishing 
general radiophone service between the 
Old and the New World 

The experiments began in 1922, and they are otill 
in progress with no definite clue as to when the 
vagaries of the ether will he conquered so that com- 
mercial service can be offered to the public. Spon- 
sors of the tests on this side of the sea are the 
American Telephone and Telegraph Company and 
the Radio Corporation of America, while the British 
General Post Ofice is in charge of the operaUons at 
the Englbh terminal Rocky Point, Long Island, is 
the site of the American transmitter and Rugby, 
Eoglond, is the location of the British station. 

Signals from the Long Island aerial arc xnier- 
oept^ by a receiving station at Wroughton, England* 
3300 miles distant and are forwarded to the central 
oftce in London over 90 miles of land wires. Voioea 
con be sent directly from New York, because 70 
miles of land wires link the New York ofice with 
the transmitter at Rocky Point 

Secrecy Not Yet Practical 

When the Britisher spraks in London, the words 
travel over wire lines to Rugby, a distance of 85 
miles. The English waves are detected at Houlton, 
Maine, 2,900 miles from the Rugby towers. Six 
hundred miles of wire carry the impulses to New 
York Thr receiving station is located in Marne 
becauie that stair is one of the ideal spots in the 
United States for recepUon from European stationa 
and there is less sutic interference in that locality 
than in the vKlnlty uf Nrw York. 

The Rugby transmitter operates on 5,770 meters 
and the Ro^ Point wa\rs are 5^00 meters in 
length. The power outputs of both stations are 
rat^ at 150 kilowatts. The American call is 2XS 
and the Britioh GBT. 

Two factors which prevent the talk bridge from 
handling commercial traffic at the present Ume are 
static and the fact that eavesdroppers can tune in 
on the international cooversationB, thereby limiting 


the demand for the service It is pointed out that 
any business house or private individual making a 
radiophone call to Europe would nalurallv have a 
message of importance and naturally the sender 
would not want the entire world to listen in. 

Several plans have been presented and tests made 
of syslrnu which scramble the waves and then un- 
ocramble them at the receiving station by means of 
special apparatus, thereby preventing eavesdroppers 
from learning the contents of the messages. When 
the servicr is Anally inaugurated it will undoubtedly 
be protected by a method of shuflbng and unshuf- 
fling the waves to confuse listeners at the interna 
lional keyholes British engineers are working on 
a system which lops off part of the voice at the 



THE TELEPHONE'S NEW FACE 
These we the mouthpieces employed for talking ower the 
etha^s ch ann el to Europe This attachment is fitted teitk a 
mierepkone in piece of the ordinary uanemUttar 


sending station and grafts it back at the receiver. 

Five hundred vacuum tubes were needed in 1915 
to hurl the voice across the Atlantic from Arlington, 
Virginia, to the Eiffel Tower in Paris, but the mo^m 
system requires only 35 tubes which produce 150 
limes as much power os the 500 oudiom which were 
linked in the circuit eleven years ago. This advance 
was made possible by the invention of « woter-oool- 
ing system which prevents the bulbs from becoming 
hot When electricity was applied to the old lubes 
they became hot after the current was increased to 
a certain point and the metallic elements in the 
lamps emitted gooes which destroyed the vacuum. 
The modern tubes with their water-cooled jackets con 
handle 400 times as much current without Injury to 
the metal ports or the vacuum. 

Transmiioloa Neart Perfectlim 

The problem today u to reduce the mortality of 
words in their flight aoross the inter. All words 
must be heard correctly before the system can bo 
pronounced perfect. In the reception testa, ditcoa* 
neoted words are used so that there b no chance of 
the receiving operator’s imagination supplying the 
musing links in the sentences. During the summer 
of 1923 about 15 words out of 109, on on average, 
would survive the trip across the Atlantic. List 
summer the transmission was improved so that the 
record was 60 out of 100 words received On the 
average, during the past winter, 90 out of 100 words 
could ho identified and during certain hours the 
complete word list was easily understood. 

When there U a continuotts band of dayli|^ or 
darkness between America and Europe recepdon U 
good, but when the ’‘sunset wilP b somewfaera on 
the Atlantic the signaU fade os the twilight ci oe p e 
icross the sea toward the west The “aunrlsto walF* 
also has a detrlmenul effect Thesa hartbra, whhh 
aignalixe sunrise and sunset, also cut off stgde, lAkh 
to a great extent seems to originale in the tropiesk 
Seasonal variations in the voice intensity aroao grait 
that under unfavorable adnoapherio oondi^oiii b 
quires 10^000 tbnes as much power to ph^^ect tb* 
words Ihroug^ the 3^00 miles of space. 

Data obtained from 40i300 hufivkhal mMaura* 
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GIVING ELECTWCITY A VOICE 

Th0 ht^power porticn of tho irontoetmtde rmdU ttltphono 
tn/umitter^ iwiMiM $h€ jpwcA modulMting, filters 

and amplifying apparatus 

menu in tnnMtlantlo radio-telephony revealed theao 
principal concliuioni The sun ia the controlling 
factor in the diurnal and eeaional varialiona in signal 
strength* Tranumaaion from east to west and west 
to east exhibit aimilar characteristics Transmiiaion 
in the region bordering on the division between 
illiUDinaled and darkened hemispheres is character- 
iied by Incrtaied a tt enuation* Distarbances in the 
earth's magnetio held have a tendency to increase the 
daylight signal intensity and to greatly weaken the 
voices at night In general, sUtio noise is less on 
higher wavelengths, with the difference between day 
and night sUtic apparently caused by daylight atten- 
ustion* * 

Full night-time signal strength is not atuined 
until some time after sunset at the western terminal 
and the waves begin to weaken before sunrise at the 
eastern end. The dayli^t effecU appear to extend 


into the period in wfa|fch the transmission path along 
the earth’s surface is uoexposed to the direct rays 
of the sun 

With the advance of the season from winter to 
suinioer, the tune at which the maximum night-time 
value is fully alUined occurs later and later. During 
the latter part of April the transmiAsion path no 
sooner comes into ideal night tune conditions than 
it again emerges But as the season advances into 
the summer, day conditions begin to develop while 
the night field strength is still rising. Then, as the 
sunlit area recedes south after the summer M>lNiim, 
a tune is reached, about the middle of August, when 
the full niglu-time values are r< turned 

^Ido-band** Tramamission UbcnI 

In the development of the transalianlic eircuit the 
engineers have introduced what u known as the 
‘^single side-band suppressed carrier” method of 
tranamission. The ordinary broadcasting stations 
radiate Ihree bands of eleclrical waves, which arc 
tent through the ether The central band is called 
^he earner ” Hie one side band extends upward 
and the other downward from the carrier wave The 
former is known as the **upper side-band” and the 
latter as the ”lower** The frequency-widths and 
amplitudes of each band arr the same as the fre- 
quency-width and the amplitude of the onginal 
wave but the power at the carrier frequency is more 
than two-thirds of the total. 

The transoceanic system radiates only one side 
band without the carrier. The advantages of this 
method are all the power radiated is effective in 
conveying the message, transmission is more stable, 
the frequency band is reduced, thus conserving wave- 
length space in the ether and simplifying the trans- 
miUing aerial problem. 

The engineers explain that it is not necessary to 
transmit both side- bands. Therefore, in the new 
method one side-band is suppressed by electnc 
filters. Furthermore, the earner wave is merely a 
continuous alternating current and does not share 
the signal variation. It does not matter whether the 
carrier is transmitted or is supplied to the detector 
from a local source. For this reason the earner is 
suppressed by filters from the modulated wave sent 
out from the transnutting aerial But the carrier is 
reintroduced in the receiving circuit from a local 
source. This is termed “homodyne” reception, since 



o wave of llir same frequency as the eliminated 
tamer is supplied to the receiver by a heterodyne 
osrillator 

In ordinary broadcasting the energy is transmitted 
at the carrier frequency, at the frequencies in the 
upper Hide band and at frequencies in the lower 
side-band The cjirner is the radio frequency modu- 
lated by the audio frequemy. The upper side-band 
includes the frei]uenries extending from the carrier 
upward and the lower side band includes frequencies 
downward from the carrier In regular radiophone 
broadcasting the earner frequency component com- 
pnaes about 66 percent of the total power and, inas- 
much as it does not convey the message, it is ex- 
tracted from the side-band system Each side-band 
transmits the raensage, so that one can be dispensed 
with as 18 the cose in the overseas circuit, leofving 
the single side-band as the pathway for alt trafic. 



POWER SUFFiaENT TO SPAN THE SEA WHERE RADIO AND LAND WIRES MEET 


TA« Wgft ytwfT jtsrfsa s/ the trausatUntte imstaliartan. Twa banks af the high^pawer Interhr of the Amarieau transatlantie radiophone retvivuig station. The radio recoioer is 
warn meitd ampB/ylmg tubas ma iu the fara^ouud^ The auipai is ISO kUotmtt at the left. At the right is the ttiephone testboard and amplifier for the wire cirtau 
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The Welland Ship Canal 

Progress on a 25-foot Waterway With 30-foot Locks that Will Open 

the Great Lakes to the Ocean 



[jEFORF dcEcnbing the great undertaking 
which IB known bb the Nrw Wrlland 
Ship Canal, let us consider the topo* 
graphical relation of iho^ va^t inland 
■can known as the Great Ijikcs to the 
Lawrenc'e River and tite Atlantic Ocean Lake 
Supenor — the most westerly of these bodies of water 
^-fltands at an elevation of 602 feet above sea level 
111 surplus waters flow into Lake Huron through the 
St* Mary’s River, whose rapids are overcome by the 
famous SauU bte Marta locks, which include twin 
lockfl ID the United Stales Canal carrying a maxi- 
mum of 26 feet of water on the sills Through 
these locks, boats of 25 feet draft ran paMs frotii 
Lake Superior to Lakes Huron and Michigan From 
Ijoka Huron ships can proceed by way of the 5 l 
C lair River and channels drrdge<l in Lake St Clair 
and the Detroit River to Lake Erie, which has a 
mean surface elevation of 572 5 fret Here largo lake 
freighters must slop, for the reason tliat the depth of 
water over the sills of the old Welland Caiml locks 
ii only 14 feet, troin Lake Er^e, the surplus waters 
flow through the Niagara River and over tlie famous 
Niagara Falls to disciiarge ulti mutely into Lake 
Ontario, whose low water elevation is 242.5 feet. It 
is this great drop of 310 feet which constitutes the 
mom obstsrle to ship transit between the Great Lukes 
and the sea. 

As matters now stand, the 14-fool Welland Canal 



ENTRANCE FROM LAKE ONTARIO 
Thu photograph mn idta of the mautvo chupeter of 
the lock eoHstrmction 


By J. Bernard Walker 

IS the only waterway from Lake Ene to Lake Ontario 
From Lake Ene to the sea, there are two waterways 
— one by way of the Welland Canal, Lake Ontano 
and the St I^wrence River, the other from Lake Ene, 
near Buffalo, to Troy on the Hudson River, and 
thence ]>y that river to the sea The former route has 
a limiting depth of 14 feet, both in the locks of the 
canal and also in the various locks by which the 
rapids of the St Lawrence River are overcome 
lielwecn Lake Ontario and the port of Montreal 
The Ollier canal — ^known as the New York Stale 
Burge Canal-- has a limiting depth of 12 feet over the 
loik Hills 

Two Proposed Ship Canals 

As the public IS well aware, there arc two projects 
for opening a waterway of sufficient depth to accom 
mudate sea going ships from the Great Lakes to the 
sea One of these is by way of the Welland Canal 
and o deepened St Lawrence River, the other is by 
way, mainly, of the present Barge Canal and the 
Hudson Hivrr Since the ultimate depth of any 
canal is determined by the depth of water over the 
permaneut structures, such as the sills of the lock 
gates, It may be said that the 25-foot waterway 
liiniugh the Welland Canal and down the St Law- 
rence River will provide for an ultimate depth of 
30 feet whereas the route by way of the New York 
State Barge Canal, as at present suggested, provides 
for a depth of 25 feet over the sills. We think it is 
safe to say that, in the imhkely event of the United 
States Government deciding to take over the present 
barge canal and turn it into a ship canal, the Govern- 
ment engineers will take a firm stand in favor of 
building the permanent structures with a minimum 
depth of 30 feeU 

A glance at any map of the region around the 
Niagara River shows that Lake Erie and Lake 
Ontario are separated by a rather narrow peninsula 
of land which measures In width, as the crow flies, 
about 24 miles. For the first 18 miles from Lake 
Ene, the river flows through fairly level e^untry with 
a rather steep fall of the nver for the lost few miles. 
Here it comes to a great cliff or escarpment into 
which it has worn its way hack for several miles and 
over which it thunders in the world-famous Niagara 
Falls, with a drop at the Horseshoe Falls of 155 
feet and at the American Falls of 162 feet. Thence 
It flows swiftly down through the Whirlpool Rapids 
and on to Lake Ontario 

Now, if the visitor were to stroll to the westward 


of Niagara River below the falls, hs would find that 
the great escarpment extends along the peninsula 
more or less parallel with the shoreline of Lake 
Ontario, and, ten miles from Nigara, he would 
come upon a senes of imposing engineenag struc- 
tures representing the transformation of the old 14- 
root Welland Canal into the new 25-foot ship canal 
— a work the magnitude of which u shown in the 
accompanying diagrams and photographic views. 

It may come as a Hiirprise to many of our readers 
to learn that the Welland Canal enterprise cele- 
brated its centenary on November 30, 192^ and that 
the present 25 foot canal will be the fourth to hear 
that name The first, begun in 1824 and completed 
in 1829, bad 40 wooden locks with a depth of 8 feet 
on the Hills. In 1850, there was opened the second 
Welland Canal, when the number of locks was 
reduced to 27, builf of cut stone with 9 feel of water 
on the Bills This canal is now used for power pur 
poses and all of its locks are still in existenoe la 
1853, the depth was increased to 10 feet by raising 
the banks of the Canal and the walla of the locks. 

The Dominion Government now took up the ques- 
tion of inland navigation and the Commission oi 
1 B70 recommended a uniform scale of navigation foi 
the Welland Canal and the St. Lawrence route, with 
locks having 12 feet of water on the sills, which 
was later increased to 14 feet. This, the third canal, 
26% miles in length, was opened for 14-foot naviga 



. LOCK NUMBER X LOOKING SOUTH 
AU tho hck» of tko oanol are 30 feet Acep, $0 fm wide and 
830 feet long 





tmr, UM 


SCIENTIFIC AMERICAN 


8S 



PORT COLBORNE BREAKWATER 
TMj show a Urruh of the tompiete concrete 

MOp^structure of the great breakwater 


lioa In 1687 and the St. Lawrence River canals were 
placed in service in 1901 This canal has cost for 
constmction about $24,000,000 and about $12,000,- 
000 for repairs and maintenance The Welland and 
St Lawrenoe Canals between Lake Erie and Montreal 
have cost Canada about 187,000,000 on capital con- 
struction, and about $28,000,000 for repairs and 
maintenance * 

In 1901, the total tonnage passing through the 
Welland Canal was about 620,000 tons By 1914s 
It had increased to 3,860,000 tons, showing that, due 
to increased facilities, the St Lawrence route had 
gradually drawn more heavily upon the Great fakes 
Atlantic seaboard trade The Great War withdrew 
many lake vessels into high sea service, and traffr* 
through the Canal fell oft from 34R)0,000 tons in 
1914 to 2,200,000 tons in 1918-19, but since this 
latter time^ traflKc has been growing rapidly year 
by year, with a new maximum annual tonnage record 
of 5,037,1-12 tons, eslablislied in 1924. 

The short-sighted poli(.> of 1870 left the Welland 
Canal as much out of date in 1887 as it was when 
the improvements were begun in 1873, whereas a 
moderate increase in the length of the locks alone 
would have enabled a large part of the fleet of 1901 
to descend to Montreal, instead of being confined to 
the Upper Lakes These canals, lodu and river 
channels are entirely inadequate for use by the Great 
Lakes steamers of today, and con now be considered 
as of little more than ^rge sue The improvement 


ei the Welland and Sl Lawrenoe Canals to audi 
dimensions as would accommodate ships of at least 
25 foot draft has been contemplated for many yearsL 
During the past qnartm* of a century, exhaustive sur- 
veys have been made to determine the feasibility 
.and cost of such a waterway and another survey has 
been corned out recently by the International Joint 
Conunission Following the opening of the St Law- 
rence Route in 1901 for vessels drawing 14 feet of 
water, the Canadian Governrnent began improve- 
ments to the Port Colborne entrance of the Welland 
Canal, these consisting of deepening the hurlmr to 22 
feet, constructing a million bushel modem concrete 
elevator (completed in 1908), and building large 
breakwaters. So great has been tlic increased move- 
ment of grain through the Welland Canal, that the 
Dominion Government has twice found it neretmary 
to add to the original Port Cfilbome elevator, first in 
191 2- 13 and again in 1925-24, eoih addition mcreas- 
ing the rapacity by one million bushels. The elevator 
and its extensions are already taxed to tlie limit of 
their 3,000,000-biishel capacitv 

The total length of the new ship canal is 2.5 miles 
and the difi'erence in level between Lake Erie and 
Lake Ontario is overcome by seven lodu, eai h having 
a lift of 461^ feet The topography of the lower 
plateau and the fact that the canal extends in a direct 
line down the face of the escarpment permitted the 
adoption of lifts of this height They are a peculiar 
feature of the design of the uinsl, and there was no 
precedent in any previous construction for locks of 
ihoir size. 

Total Coat About $110,000,000 

The cross sections of the canal show that it will 
be 200 feet wide on the bottom with slopes of two 
feet horizontal to one foot vertical The sections 
whuh were let by contract in 1921 have been exca- 
vated to a depth of 25 feel, but the rent of the work 
IS lieing earned down to a depth of 27 feet All 
masonry structures, however, are bemg built for a 
draft of 30 feel Hence the canal, whenever it is so 
desired, can be deepi-ned by simply dredging out the 
canal prism and the harbor entrances Port Welkr 
on Lake Ontario and Port Colborne on Lake Enr 
arc now being dredged to give a 27Vi> fool draft 
where severe wave action may be expected 

The canal has seven lift lot ks and one guard lodi, 
as shown on the accompanying profile. Three of 
these are twin locks in flight, arranged similarly to 
the Gatun locks of the Panama Canal The locJcs 
will have a usable length of 820 feet, a usable width 
of 80 fret and a depth of water on the sills of 30 



BREAKWATER AT ONTARIO ENTRANCE 
TJie concrete^ rockfUlrd cribs upon wkick the concrete 
monolith super structure aioi erected 


feet, the lift of each lock being 46V^ feet For the 
25 foot depth, the width of the canal at the waterline 
will be 310 feet The lower mitre gates are 82 feet 
high, and the approximate weight of each leaf is 425 
tons The total estimated wei^t of metal in the lock 
gates and operating machmery is 12^300 tons, and 
the estimated motor load for operating the canal and 
the Port Colborne elevator of 3,000,000 bushel capa- 
city, 18 11,200 horsepower It will take eight minutes 
to fill B lock, and the estimated time for a vessel to 
)>as8 through the canal is eight hours 

In addition to the work on the canal itself, there 
has been some very heavy construction for the har- 
bors at each end, notably at Port Colborne, where 
massive breakwaters were required to protect the 
oppr<iarh to ihr canal 

The expenditures lo the end of March, 1925, on 
the new canal had rear bed $50,000,000, including 
the engincf ring ex|ienee and the purchase of the 
right of way It is estimated that the canal will be 
ready for operation al>out 1910, when the total cost 
will have br^n aliout $110,000,000 We are indebted 
for oiir data and illustrations to the courtesy of Mr 
Alexander J (rrant. Chief Engineer of this great 
work 


!n an early issue will appear an article on the 
first decade of operation of the Panama Canoi, 
which was opened to traffic in 1914 and has a 
most romantic history 



OHamu nwtmwuvtL — 



THE LOCATION AND SOME DETAILS OF THE CANAL 
Larri Map ikswtag rsWaa of the WdUnd Otml to Lakes Erie and Ontario, and to the Niagara Riser. Right Secfioiu through twin Ucks and through canal in rock and In earth 
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The PKRFEcnoN of New Proceura Often Means Months or Research and Experimentation 


A Romantic Achievement in Industrial Chemistry 

A Paint Which May Be Applied Quiekly, WiU Dry Rapidly, Is Tough, Hard and 


n ODAY nearly three million automobiles 
are finished with a substance which » 
neither paint, varnish nor enamel, but 
which combines and enhances the qual- 
■ ities of them all. Millions of dollars 

worth of fine furniture, private railway cars, day 
coaches, pianos and even tank cars have a similar 
finish Up to SIX months ago it could only be ap- 
plied by pneumatic spray guns. Today it ran be 
brushed on in the home. Unlike the finishes which 
have been standard for gfoerations it is not made 
from gums and oils with a turpentine thinner It 
Ea a new dm'elopinent of nitro-oellulose with butyl 
alcohol, distilled from grain, as a solvent 

A Task for Ploneera 

Sl Gaudens said that a sculptor was a man who 
mixed brains with clay The (wrps of chenuau who 
created this finish were pioneers They mixed years 
of painstaking reaearoh and experience with cotton- 
mtratea, aolventa and pigments. They modified 
every Ingredient and in some coses th^ actually 
synthesised wholly new cxiropounds to serve its in- 
gredients. Then they purified, perfected and amal- 
gamated all of the ingredients into a finished 
product 

Today, the substance which they created is used 
around the world. This, in brief, is ono of the latest 
romances of industrial ciiemiatry 

A “paint” was wanted that would have all the 
advantages of the old varieties, with none of the 
disadvantages. It must be compounded so that it 
could be put on quidtly, so that it would dry rapidly, 
but so t^t It would atay permanently, and wear 
mdefinitely without lo« of lustre or protecting 
power. And there were, apparently, no beaten paths 
to follow^-no products Hut might merely be im- 
proved 

Dr. Charla 1C. A* Stine, Chemioal Director of 


Resistant to the Elements 


E. I. duPont de Nemours and Company in Wilming- 
ton, Delaware, under whose direction it was de- 
veloped, thus describes the inception and production 
of thu most iraporlant commodity. 

“In effect, we were told that what was wanted 
was a finish that would protea cars, furniture, and 
other finely finished objects The paint, or lacquer, 
or enamel, or wbat-nol, that we were to develop must 
be as handsome when it was applied os is the finest 
finish ordinarily used Yet it must be capable of 
much more rapid application It must be capable 
of carrying color pigments or other coloring matter, 
so that various shades might he readily obtainable, 
and thcM colors must not fade. When dry, the de- 



ACCURACY OF DETAa 

h iMealW wAers rmctUmg d9p€nd m ^reeCia /smalm 


sired product must bo hard, so that it would not 
scratch, must — in this particular — be similar to 
glass. Yet It must not have the other properbea of 
gloss, lest It crack too easily. Therefore, with its 
hardness, it must be tough. Furthermore, it must 
be proof against the action of water, against oil, 
against grease, and against the action of such acids 
as might come in contact with it It must not de 
tenorate under the action of heat or cold. Ire and 
snow, sunlight, dust, sandstorms, or mud, must leave, 
if possible, no mark at all And of coarse, the prod- 
uct must be able to compete in price with the finish- 
ing compounds in orduiory use. 

Requlremento Were Str i ngent 

“What this new finish was to be made of, no one 
cared. But of certain things we were sure. It must 
be made of such mixtures os would not eat their 
way through tin cons, for example, for tin oontainen 
would be necessary for its shipment and storage, and 
the paint would be worse than useless if it ate 
through the tins and trickled all over the shelves. 
Neither must it undergo any chemical changes after 
It was prepared, for that might change the final re- 
sult. Then, too, it must have good 'covering power,* 
That u, It must not be transparent, except when used 
as a varnish, for put of its job is to hide the color 
and texture of the material over whidi it is to bo 
spread. And there were many other qualities that 
It must or must not have. And with tliM specifica- 
tions we set to work.’* 

The development of this new finish began widi 
mtro-cellulose. When nitrated cotton is dissolved in 
amyl acetate and put on a surface it dries very 
quiddy. It is commonly used as a costing to pro- 
tect lighting fixtures, fine hardware and ailverwayo 
from tamiaUn^ Bui so thin is this protMing 
when* the solvenU evaporate, that dsepite the foot 
that it is very hard nid very tough* h haa not the 





mJt; im 


SCIENTIFIC AMERICAN 


86 



PLACED IN NTTRATINC TANKS 
Tkt cIma Umtmt rtctivt frU ^roctu Mtep 


**bod3r” to tUnd up under hard uuge or to wear welL 

Thia lacquer had many of the properties which the 
chemists were seeking. Could the diemuts make a 
similar solution containing several times as much 
nitrated cotton, and thus make a film several times 
as thick when the solvent has evaporated? Hiu was 
one of the many problems. 

Chemists tried that, but it did not work. They 
put in more nitrated cotton, but immediately the 
solution become more or less jelly-like, and there 
was no way to spread it out smoothly Formerly 
It was thm enough to use, but it left too thin a 
coat Now it would leave a thick coat, but it was 
too thick to spread 

For a long time the experiments seemed to stand 
•till, or at best to progress very slowly , and then an 
accident occurred, which provided the romance which 
sometimes relieves the patient drudgery of a chem- 
ut*a life. 

An Accident Leads to a Discovery 

A new batch of this thick stuff had been assembled 
and was in a large conuiner n»dy to go to the mu 
ing machine. It was summer time The laboratory 
was warm and, as a matter of experiment, some 
caustic soda had been put into the mixture But 
just as the jelly was about to be. put into the mixer, 
the machine broke down. It was difficult to repair 
It, and the container with the compound stood idly 
by for several days while repairs were under way 
Finally, when the mixer was in working order again, 
the container was wheeled out, the lid was token off, 
and to the amasement of everyone the jelly-Iike 
mass had become almost ss thin os water, and almost 
as clear. Here it was, apparently — the very stuff 
for which the chemists had been looking for several 
yean. 

Why it was thin the chemiaU did not know, hut 
after all, the why was len impoitant than the how. 
So they investigated, and found that apparently cer- 
tain ohemicala, together with the summer tempera- 
ture and the waiting, had rearranged the molecules 
•om^w or other, and had thus changed the con- 
sistency of the mixture. 

The next test was to see if it worked; and after 
mneh experimenting it was found that while it could 
be spread, vrhlle it dried very rapidly, and left a 
bseyy Stmt ft was impossible to use it satisfactonly 
with a hniA, for wto it dried, the brush msrln 
w«^ plainly to be seen, FNirtfaer exjieriinent, how- 
ever, proved that with a spray gun it could be ap- 
plied perfeody* 


But here another problem presented itself. 

Everyone knows that when there u rapid evapora- 
doni there ia a decrease in temperature But where 
there is a rapid lowering of the temperature, there 
is often a condensation of the moisture in the air 
So, when this mixture was applied, u dried so 
quickly as to lower the temperature of the surface 
on which It was spread, and that, in turn, sometimes 
caused the moisture in the air to condense, with the 
result that the water often discolored the coatmg of 
“painL" 

So the mixture had to be prepared in such a wa> 
that while it would dry quickly by tlie evaporation of 
the solvents and would deposit the desired clear 
film very rapidly, the moisture which might condense 
on the chilled surfaces, especially in the summer 
time when the humidity is very high, must not 
damage the finish by producing an opaque, milky 
appearance of the freshly painted surface — ^flush 
ing** as It is called. 

It waa found that this haxy, milky appearance of 
the surface, waa due to the dilution of the solvents 
In the mixture by the water condensing out of the 
air and mixing with these solvents. This difficulty 
was overcome by slowing up the evaporation of the 
volatile constituents of the paint as well as by in- 
creasing the solvent ]>ower of certain of the ingredi 
ents used, so that the addition of small amounts of 
mouture would not affect the appearance of the 
finished film. 



DEHYDRATED AND PRESSED INTO CAKES 

The nUnttd coUon tv retievfd ftom the bottom of the preu 


“With that accomplished, the new compound was 
a long step on its way to pcrfecuon,” Dr Stuic ex- 
plained. “When applied, it became hard and very 
tough. It was not affected by ordinary acids or 
alkalis, such as road tar and certain types of dust 
and mud which contain June or sodium salts. In 
the West there is enough alkali (sodium carbonate 
and carbonate of lime) in the dust to actually injure 
a finish not properly compounded. But it was neces- 
sary to find out Just how hard and tough and rests 
tant It was. Furthermore, it had to be colored, and 
the colors had to be carefully chosen Tlie pigments 
must not settle so as to make it hard to mix them 
thoroughly when the compound was to be used. And, 
of course, the pigments must not fade.” 

Thia neoesallated a lot of experiments and tests 
And the tests necessitated die dlmlopment of a lot 
of strange contrivances. To find out if the finish 
vronld fade, paneb of wood and metal were fiaintod 
with it and were put on the roof. But that was not 
satisfactory, for they would have to remain there 
for a couple of years before the tests would be con- 


clusive. Already eeveral years bad, been spent on 
the task, and no one was in the mood to sit and wait 
for a few samples to fade on the roof. So on ap- 
paratus was designed wherem samples were arrong^ 
around an ultra violet light and aulomatioally Im- 
mersed in containers of water where they were 
soaked for definite periods, then exposed again to 
the eye of the ultra violet arc so th^ the heat and 
light plsyed on the wet surface, Thb was so 
powerful that in a week or two the normal effect of 
two years in the sun was obtained. 




CLEAN COTTON UNTLRS 
Being placed in the top of a powerful preu 

In tins light, the first painted panels exposed not 
only faded, but when examined under a microscope^ 
exhibited certain incipient cracking which was cron- 
sidered as indicating ultimate failure. 

In fact, a regular part of this test is to examine 
with a microscope the jianeb which have been ex- 
posed to the artificial sunlight and the artificial ram 
storms, in order that the incipient failure may be 
detc< led long before it heromi^ visible to the naked 
eye Many finishes are said to have “failed” when, 
to the unaided eye, they still appear smooth, un- 
broken films, but the searching eye of the micro- 
scope reveals the beginning of the formation of 
nuniite craiks and crannies between the grams of 
the film which, perhaps, months later might develop 
into actual failure of the finish 



NITRATED COTTON UNTERS 
Are tremled by several proceties umtU assimilated 
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TESTING THE PAINT 

in a violet my, atUomatie vealher producing macA^nff 


These inllial failures were a serious disappouit- 
roenl, but ihiy served merely to emphasize the value 
of the «ccelerat€»d weathering test and to set for the 
laboratory iho task of learning how to avoid this in- 
cipient failure. In some cases, the difficulty was due 
to the pigments employed They were not properly 
compounded Baik the chemists went, to work on 
the pigments, and they produi^d a whole new set 
Ihis lime the ultra-violet light and the artificial 
rainstorms hud no effi^t Hhatever Tlie color rt- 
ifiained the same and the film was durable Tlie tests 
prove only that at the end of u )eMr an automobile 
finished in this new (oinposiiion is likely to present 
a belter appearance, so far as the finuth is t oinerncd, 
than It presented when it was new 

Rut there were other things to find out hIniuI it 
It was hard, of course, but just how hard^ At first 
they tried to m rati h it with their diumb nails Then 
they rigged up a machine to i iit it with a sharp 
blade, measuring the pressure rtHjUirrd But the 
incision tended to close after the blade was lifted 
out, and so the results obtained were not accurate 
And so the experimenters developed a different kind 
of apparatus 

A haloni-ed si. ale was made On one of the arms 
woi a perpendicular column, on top of which a hall 
bearing was placed On the other arm a platform 


was built to bold weights. Now samples of the clears 
imcolored enamel are spread on gloss and allowed 
to dry These samples are turned upside down, and 
placed on a support over the ball-be^ng A wei^t 
is plscrd on the other end of the scale, pushing the 
ball bearing up against the enamel The diameter 
of the dent made by the ball in the film is measured 
with a microscope and the hardness of the film can 
be meoaured by the weight necessary to make the 
dent a certain diameter Another test uses steel 
plates fill Killed with this paint, which are chilled and 
then dented on the reverse side This finish must 
sunive blows which may crack the steel but not the 
finish' 

Blit how tough IS il? And how can toughness bo 
measured ^ 

Durability Testa by Sperial Machine 

Coats of the film are spread on sheets of bn. 
When the mixture hga dried it is peeled off the tin, 
and a stamping machine cuts pieces from the strips. 
These pieces are ail cut the same size so that the 
results may be roinparccL Clamps lake hold of the 
ends of tins thin film, and tension is pul on them 
The amount of force necessary to break the film is 
measured, and the experimenter learns how tough 
the film IS Thifl same apparatus is used to measure 
resilieiie) How far can the film be stretched, in 
other words, and how much will it lend to resume 
Its former shaped 

it IS obvious to anyone that the material dries 
i|Uickly But how quickly^ 

At first, a coat was spread and someone stood by 
with a watch and touched the sticky surface from 
time to time, until his finger no longer made a mark 
But now a disk of glass is painted, and js instantly 
put on a revolving plate Cher this is a sand box, 
from wbhh pours a fine stream of sand The sticky 
disc revolves, and the sand is directed on it in a 
spiral By a simple timing device the time of the 
revolutions is noted, and after the film has dried, 
the glass disc is taken out and shaken The sand 
that has fallen on the film after it has dried flies off, 
and a gradually fading spiral of sand sliows how 
long the drying process look. 

It tak(*s IdVl* hours to paint the body of one make 
of automobile with this new finish Formerly it tuok 
d36 hours with ordinary varnishes and enuinels The 
labor costs less, and the costs for matenals have 
been decreased os well Because of the increased 
speed in handling cars in the automobile paint shop, 
the number of bodies tied up in the process and the 
space necessary for them have been reduced 75 per* 



CONSTANT TEMPERATURE ROOM 
Itkere tests are made for toughness and darabOUy 


cent 'flirough the saving thus brought about, one 
big manufacturer of medium priced cars was en 
abled, recently, to reduce considerably the pnee of 
hiB product 

The success of this new finish, which was rapidly 
adopted by the automotive, furniture and railroad 
industries, treated a public demand for a product 
which could be used in the home. Few of us have 
enough work to do in painting the kitchen chairs or 
the baby's hobby horse to warrant putting in a spray 
giin and on air compressor' Consequently, work 
was liegun on perfecting a “lirushmg" product sim- 
ilar, in its final effett, to the spray-gun product It 
took two years to do it, but it is done — done too, 
after many unsuci-cssful experiments that finally set 
Dr Stine and all his assistants to work, toward the 
end of 1925, with their sleeves rolled up and their 
coats off — working evenings and Saturdays, holidays 
and Sundays — for four energetic weeks At the end 
of that time, they rolled down their sleeves again, 
and emerged from the laboratory with a new finish 
and laconically announced that here was a finish 
which had passed the chemical tests but would have 
to be tested in actual use Then this was done, sue 
ccssfully, too. Truly romance lurks even araid the 
exactness of the chemical laboratory, if we can but 
find it 
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Measuring the Color of Hay 

Definite Standards of Color Have Been Formulated for Use in Grading Hay 

By O. M KUe 


OI 4 OR hay,” i» a common expres- 
sion among hay dealers What they 
mean ib that hay whirh retains lU 
natural green color usually has more 
feeding value and brings a better price 
than other hay. 

But how to determine color accurately was a 
troublesome problem to hay experts of the United 
States Department of Agriculture, who were seeking 
to set up standards by whnh hay might bo graded 
“Light green” or “medium green” are expressions 
which may mean entirely different things to pur- 
chasers or even to oflkial inspectors of hay 

By an ingenious application of the Munscll Color 
System, worked out by K B Seeds and his asso 
elates in the Department of Agriculture, local in 
spectors may now determine color values accurately 
and definite color standards have been set up 

Hay of Composite Color 
For applying the Munsell system to practical use, 
disks are provided whose, color values according to 
the Munsell system are known, and which include 
the five primary colors, red, yellow, green, blup, and 
purple, and five intermediate colors, yellow-red, 
green-yellow, blue-green, purple-blue, and red-pur- 
ple. When two or more of these disks are spun on 
a motor shaft at high speed, the colon of the 
exposed portions blend into one composite color 
By trial and error in the selection of the various 
disks and changes in the amounts displayed, any 
color can be matched The measurements for this 
color according to the Munsell aystem con then be 
ealculated from measurements of the exposed areas 
of the various standard disks used m miking the 

H^y does not have a solid color but is composed 
of many planta having wide color variaboni. These 
various eotofi must be blended into one composite 
c<dor before the color of die hay can be measured 
hf the Munsell system. To obtain this composite 


color a machine was drvisrd in which a portion of 
the hay IS spun at high speed The Munsell disks 
are spun simultaneously on the shaft of the appa 
ratUB Thus the composite color of the hay may be 
compared with the composite color of the disks 
This machine and the methods employed in its 
use are shown in the il lust rat ions When it is 

desired to measure the color of the hay in a bale, 
the bale is opened, portions spread on a I able, and 
a representative portion selected from the lot by 
trained investigators of the Department This wad 
of hay IS then placed in the metal container, the 



ruz WIRE SCREEN 

In Iks rsnler of the ctraiiar wooden rover, a luCrs fcrsen 
preue* ngkUy on the hay to prevent lew of teavot 


circular wooden cover la pluied over it and the con- 
tainer and cover loiked together with thumb screvra 
III sueh a manner that the wire screen in the center 
of the circular wooden cover presses tightly on the 
outer surfaa' of the hay to prevent loss of leaves. 
This container is then fastened to the front of the 
machine with the shaft through the center of the 
hay The operator next selects the disks which he 
lieheves will produce a c^ompositc color matriimg 
the hay and arranges them on the threaded end of 
the shaft in the center of the hay 

U»c6l in Grading Hay 

The disks and hay sample are then rotated at a 
speed of about L,^X) revolutions per minute. The 
illustrations show how the various colors of the hay 
and of the disks blend into concentric rings of com- 
posite color at this speed The operator notes the 
relative composite ctilor of the disks and the hay 
The apparatus is stopped and if a perfect match is 
not obtained at the first trial the dislu are readjusted 
to display such different amounts of the various 
colors as srem most likely from previous expenenoe 
lo bring about a perfect matih. This process is 
continued until hy trial and error the perfect match 
iM obtaineci The operator then measures the sise of 
the segment displayed of each disk used in matching 
tlie hay Trom the figures thus obtained the hue 
of the hay according to the Munsell Color System 
IS easily calculated by means of a definite formula 

Sampler from hundrr<U of bales of each kind of 
hay have been measured in this way by specialists 
of the Department As a result of these color investi 
gallons It has been possible to formulate definite 
standards of color for use as a grading factor in 
the standardisation of the most important kinds of 
hay 

This device for measuring the color of hay may 
be used for measuring the color of other commodi 
ties vrith certain modifications to adapt it to their 
varying physical requirements 
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Muu Powu U UfltD FOR Tram Cau to Get Bananas from the Plantations to tbe Main Line of the RAit-y>^n 

Agriculture in the Tropics 

In Actual Production of Food Value per Acre of Land Cultivated, the Banana Exceeds 

Wheat or Any Other Crop 


OPULATION has a tendency to increase 
faster than food,” vrrotc Thomas Rob- 
ert Mallhus when the United Slates had 
a population of almost five million 
Now that we have an estimated popu 
lation of 120,000,000, the strupgle fur existence is 
far more real than it was in 1800, when the thinking 
tnea of the world had begun to appreciate the trulha 
atated in the Malthusian theory 

lliere is, however, one saving grace m the silua 
tloo — and that is the increased fatililies for trans- 
portation by railways and steamships whuh moke 
it possible to transport food quickly from one part 
of the world to another. If we except those remote 
diatrlcta of Asia where modern transportation meth- 
ods are unknown, it u impossible for starvation to 
occur today, for in the event of disaster, radio and 
telcgniph would carry Uie news far and wide, when 
swift steamships and railways would unload supplies 
almost befoie the victims of fire, qiuko or failing 
orops would be more than unpleasantly hungry. 

A Suplo Food in the Tropicra 
But in order to have necessities, it is hrsl neces- 
sary to produce them, and the most important quest 
in the world today is that for virgin trrntorv where 
additional conamoditirs may be raised in order that 
the mounting millions uf the world's population may 
be cared for. 

Our own west, the steppes of far-away Riissia, the 
llanos of the Argentine, the fertile sj>ols of Africa 
are on the way to contributing thoir quota Still 
the cry ia for more arable land. Where shall it be 
found’ 

There remains no “terra incognita ” Prattically 
every foot of the land surface of the habitable globe 
has been accounted for and information regarding 


water supply, fertility and neamesa to markets ia 
all set forth. 

A possible solution of the problem lies in a more 
extensive use of the vast territory included in the 
equatorial region— the most fertile, the most prolific 
land in the world An abundant rainfall, the solar 
warmth that nature loves, and a soil frrtiliied by 
the vegetable mulch accumulated through countless 
years, make it the favored spot for raising bumper 
crops. 

An appreciable start in tropical agricultural de- 
velopment has already been mad^ Lfast year there 



CUTTINC INTO A BANANA PLANT 
Not€ tht oceeedinify poromi chmeiv «/ the ipMd 


were imported into the United States 28,225356 
stems of bananas — 1328,688367 pounds of this de- 
licious tropical fruit which » as sustaining a food 
Of the familiar potato, and which reaches the ulti- 
mate consumer in a wonderful germ-proof package 
designed by nature herself. In addition to num- 
ber of pountb brought into the United States, on 
enormous quantity of this fruit was imported into 
Europe where, year by year, bananas are becoming 
more popular. 

The banana ia not a luxury It ia a staple food. 
Together with lU near relative, the plantain — miisa 
paraduiaca — it constitutes the chief source of car- 
bohydrate food of enormous numbers of people 
dwelling in tropical countries; and it occupies in 
their dietary the place taken by potatoes and such 
cereals aa wheat, rye and barley in the rations of 
dwellers in the temperate lone. 

Rich In Food Value 

Estimates by various authorities show that in 
actual production of food value per acre of land 
cultivated, the banana exceeds wheat or any other 
crop For this reason, the banana affords a valuable 
addition to the standard food supply and its greater 
utilisation will help to solve the economic problotn 
of how to supply the world’s increasing millions 
with a staple food which is obtainable at all aeosona 
and at a reasonable cost ’ 

In addition to its carbohydrate ooncent, the banana 
also contains other essential food elements, namely, 
mineral aalu and vitamins and, in aman quantity* 
protein and fats. In flavor as well as in fo^ tsIuo 
it easily beads the list of fresh fruits. In mrgy 
value and tiseue-bnildiiig eJenmts it aur|iiiens mpst 
vegetables. Judged by these standards, the banana 
costs IcM per pound at all seasons than any of the 
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other frolti ead inoet of the oo mmnn vegotablee. 

' The low4yiii8 conntTy bordering the CeriUMm 
See end eloiig thoee rivere which flw into iu b the 
netnral hebltet of the benene, and it it this land— 
frfdck yim leigelj primeval jungle— that is now 
being itiedw to yidd ha share of the frorld’s food 
wpply. - 

The first and mpst important step in the esteblish- 
nent of e banana plantation » tim eeleotion of the 
landL Climate, soil, rainfall, drainage^ liability of 
damage by flood and homcane, as well as by insect 
and animal pests, must all be considered. Thra there 
is the problem of establishing and maintaining ade- 
q[uaie transportation facilities. 

For the plantations, virgin land is used. Usually 
this land is heavily forested and covered with a 
dense tropical undergrowth as well. Once the neo> 
etsary drainage system is completed, the land must 
be underbrusbed, lined and slaked b^ore it is ready 
for plantiitg. 

Each Plantation a Village 

**Undeibrusfain^ consists of chopping out the 
httvy secondary groHlh valh macbeies, so that the 
workers may move about easily between the trees. 
The lining and stoking operation consists of plotting 
out the desired locations for the individual plants 
and marking each location with a small stick of 
bamboo or wild cane as a guide for the men who 
do the planting. 

The HoaU *^rkei^ is usually a piece of rhuome 
or bnlbroot, planted in the same way that flower 
bolbs are planted in a northern gardoi The seed 
bulbs each of which weighs several pounds— are 
thig on adjacent banana plantations and earned to 
the new dmlopment on the backs of pack animals. 

Next comes the felling of the larger trees, which, 
to prevent injury to the young plants, must be done 
before they appear above ground. Owing to the 
density of tropical growth and the enormous sisr 
of many of the trees, this process is both labonous 
and costly. 

To the uninitiated, a newly established banana 
plantation, after the felling has been done, would 
seem a land laid waste by some devastating force 
rather than a ^farm" in t^ making, for the entire 
plantation b an almost impassable tangle of stumps 
and trees with branches interlocked and matted with 
vines, like a heavy forest shorn off at the ground 
and laid flat u a tangled mass. 

Through thU moM must be cut the right of way 
for small narrow-gage tramways and roads. With- 
out thb transporution system, the materiab neoes- 



A PERFECT BUNai OF BANANAS 
The banana grow* with the uidivtdiiet fruit pointing upward 
and not downward as they are hung in the fruUer^s ihop 


aary for construction work and the supplies for 
employees and laborers could not be brought from 
the supply base which may be, and frequently is, 
many miles away, nor could the bananas themselves 
ever reach their waiting markets Quarters for em- 
ployees and laborers have to be built, areas cleaned 
and pastures made for work animals, in short, a 
small, complete, modem village must be built and 
maintained on each plantation. 

Much of thu work must be done simultaneously 
with or immediately after the planting in order to be 
ready to handle the crop which begins to come in 
twelve months later. 

It IS a race against tiroe~a race in which the 
uncertainty of the elements plays an important part. 
Both farm and construction work are continually 
interrupted by heavy rainfall The most promising 
outlook may be turned into disaster over night by 
a flood and several months* time and labor lust On 
the other hand, should there be a drought, many 
of the seed bulbs may not germinate, necessitating 
later replanting Also, a lire may start among the 
felled timber. Either occurrence b disastrous to the 
planting. 


At the end of three months, the plantation b gflwn 
its first cleaning by hacking away the braooboa of 
the felled timber and chopping down the rank trop 
ical growth which has sprung up since the seeds 
were set and which, if l^t, would soon choke ent 
the young banana plants. 

Regularly thereafter, at intervals of three or four 
months, this cleaning is repeated and each dme 
^misses,*' which have resulted from failure of the 
seed bulb to germinate or from damage to yoiing 
plants by felling or other causes, have to be rqilaced 
by replanting The Buoress of the plantadoii, how- 
ever, depends largely upon the **8tand” of healthy 
l^ants obtained from the original planting 

Each plantation is in constant touch by telephone 
with Its district headquarters and the central ofice, 
whSdi issues cutting orders to insure the fruit reach- 
ing port at the same lime as does the steamer w hi ch 
u to carry it to market 

No Black Thnee Here 

The northern farmer generally ships by truck to 
the nearest railroad E'requenlly his trudt delivecs 
his produce direct to the market Beyond paying 
his share of the road Us, be w not concerned with 
^^maintenance of way.** In the tropics, however, each 
**farmer*' is responsible for the maintenanoe of a 
fairly coniplicalcd transpurlalion system. Through 
out the year, he must keep a considerable force of 
men at work clearing the swift growing vegeUlum 
from tlie rail and tram rights of way, and from the 
roads by which men and pack animals bnng the 
fruit to these earners. There are innumerable 
bndges over the dramage and irrigation ditches and 
the small rrefks. These require consUnt attention 
and repair, particuUrly after heavy rains, when 
many of them are swept away by the rushing waters. 

On these tropical ‘^farms,’* the sbek tunes on 
which northern farmers can count are practically 
unknown From the time the new land is selected 
until the lost bumh of fruit is shipped, the race 
against time is unceasing 

Without a doubt, the next decade will see vast 
development in tropical agriculture for various 
essentials — rubber and food products particularly. 
In this reclamation, the United Fruit Company 
stands os one of the pioneers in its accomplishments 
as to production and — possibly an even more im- 
portant phase — the development of health and hy- 
giene to a point comparable with that m temperate 
BODCB. It 18 indeed a task for the iiidomiuble— for 
men who never for a moment concede that the thing 
they set out to do b impossible of achievement* 




UNLOADING FROM THE SHIPS HOLD 

EuA podtet of a motdag ondieu beit carries a tingle bunch of bananas to its iostinatioH 




Forty-one Hours From Raw Materials to the Finished Automobile -Through Systematic Production Methods 
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FlGUHfc I 

On ttu right U shown the driinnti mechanism which u iexihty connected the uet 
piece, 030 the ditk K with radial elot 


nCURE 2 

Balanced on Ani/e edges, the test frame is free to osciilate, limited only by the control 
spring 5 and the link L at the end of the frame 


Killing Vibration ;t: 

An Exact, Scientific Method by which Minute Unbalanced Masses in Rotating Parts 

of Machinery are Being Located 


n "” |N the history of mechanlctl engineering, 
no advance in eflkiency within an equal 
period, has been recorded, approaching 
that of automotive engineering during 
the last twenty-five years. From the 
single cylinder of the early days to the present 
straight-lme eight, an astonishing record of one 
refi nem ent after another is evidenced. 

In hiB articles on Engine Balance*, Professor Cor- 
mac clearly outlined the fundamental considerations 
which must obtain, in order to balance the recipro- 
cating masses of the moving parts and to eliminate 
vibration m high-speed, internal combustion engines 
Thu is still an essential procedure preliminary to 
manufacture, but a method has now been perfected 



FIOUBE 3 


One of important npplicanons of pretision balancing is 
to high sp^ electrical rotor porU 


which adds the further refinement of locating the 
unbalanced masses in the finished product itself, 
both as to their total moment and their plane of 
location. Thu u accomplished by a particularly 
ingenious and interesting mechanism called the 
Gisboh precuion balancing machine, which it being 
widely Used by mannfacluren for balancing crank- 
shafts, flywheels and other rotor parts 

In a rotating shaft, a state of unbalance is caused 
by unequal centrifugal forces pulling from the axis 
in different directions. In determining the amount 
of metal to remove, or the weight to add in order 
to correct the unbalanced state, it is necessary to 
measure the exact amount of the unbalance in terms 
of some convenient uniL The unit used in the bal- 
ancing machine which we are describing, is the 
'*ounce inch ** An ounce inch Is the relative centrif- 
ugal force produced by a weight of one ounce at a 
distance of one inch from the axis. 

Dynamic Bdance Analysed 
Dynamic balance in a rotating object is always 
secured by counter-balancing in two different trans- 
verse planes, located preferably near the ends of 
that object For example the drum, Figure 6, may 
have a heavy spot in its wall at H, the position of 
which u unknown. In balancing this drum, no at- 
tempt need be made to find the exact location of 
this heavy spot, but two planes c and d, are arbi- 
trarily selected in which the weights C and D may 
be placed in order to counteract the unbalance caused 
by the heavy spots. Dynamic balance places the 
body so that when rotating at speed, it tends to lie 
freely in a perfectly horisontal plane, or to reniam 
without vibration In whatever plane the center line 
of its bearings prescribe. 

If the heavy spot H, happens to be nearer to the 
correction plane c, than to the correction plane d, 
then, in order to secure dynamic balance, the two 
weights C and D, must be of different sues. The 

AoMriesB. VoL lU. Togm Sl-M sad II3-U4 (Jsir 
and Attctttt. ISU). 


sum of the two weights, will, ct poDise, equal the 
weight of H, but the heavier one nust be placed in 
the plane c, shown in the figure. The lighl^ weigbt 
must be placed in the plane d, faithM from H. 
Such corrections would place the drum in complete 
static and dynamic balance. 

In the illustration, Flgu^ 2, the varloitia impor- 
tant parts of a precision balancing madhine are 
indicated. B Is the pivoted frame on which are 
mounted the headstock E, and two adjdatghje roller 
bearings for supporting the shafts be te^QsL TUa 
frame rests on two ^knife-edge" pivots P, wch an 
located a aubatantial distance apart in « tcgdafCaae 
plane in order to give stability to the frame. Una 
frame, with its pivot bearings, is flexibly held in a 








. mURE 4 

important improwmenf^tn the ofidaney of feme Am imm- 
abminadhy eorreat hdmege 
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yerfifaa ty tmm of tho teog» <at 
8^ wt^ k fwtf oBJ rigidly «t one end to tke iMry 
iMpo o^tl« the odwr end being atttcbed 

to thOfMter end of the pivoted frame by means of 
tho L 

The hMdstodc E, carries a spindle which is pro* 
vlded with ar suitable clutch for making a positive 
hot flealble driving connection with the shaft to be 
tested. Thera is mounted the large disk K. Thb 
disk is provided with a radial slot in which slides 
a counterweight W, which may be clamped in any 
hwation In the slide from the center to the edge of 
the disL See Figures 1 and X Along the slot there u 
a graduated scale m inches and decimal fractions 
diemf. This has its aero mark at the center, and 
bears an Index mark cooperating with thia scale 
The standardised counterweight is 10 ounces, and 
by means of this, the disk K, may be thrown out of 
Indonoe by any deaired amount, measured in ounce- 
inch units. 

Coanteribnlaitdwg the Unhalanee 

When the counterwei^t Is at the sero mark on the 
scale, the spindle with its clutch and disk mounted 
on It is in a stale of perfect balance. The frame, 
loaded with ila headstock and the piece which is 
about to be tested, is free to swing on the knife- 
edge pivots like a scale beam. Due to its weight, 
it has considerable inertia. Hus inertia u counter- 
acted by the heavy spnng S. Therefore, with the 
shaft and spindle at rest (not rotating) the frame, 
when given an impulse, wUl oscillate up and down 
with regular bests, the time of which is constant 
and independent of the amplitude of the swing 
Theae beats are recorded through suitable links on 
the indicator A. The length of time for a complete 
oodllation is called the ‘^tural penod** of the 
frame. 

When the object which is bemg tested routes at a 
speed such that the tune for one revolution exactly 
equals the natural penod of the frame, it u said to 
be routing at the “cntical speed ” In operating 
the machine, the critical speed is obUined by stort- 
ing the shaft at a speed slightly too high, and then, 
as it continues to route by lU inertis, lettmg it grad- 
ually slow down to the cnticsl speed, at which the 
nnntiier of revolutions and oscillations exactly coin- 
cide. 

On account of the existing unbalance above noted, 
its roUtion will obviously cause the frsme to oscil- 
late on the pivots. By watching the pointer move 
on tile indicator A, as the piece continues to route, 
the amplitude will be observed to increase slowly 
os the speed of roUtion slowly decreases. When the 
critical speed is closely approached, the amplitude 
will b^n to increase at a more rapid rate, and when 



FIGURE S 

AbovCf reKutera the best or oactUotion of the btdanced 
frame—both amplitude and perM 


the critical speed is reached, the amplitude will be 
maximnnu 

This process is based mainly on the fundamenUl 
principle that the maximum amplitude of the pivoted 
frame (whirii occurs when passing through the criti- 
cal speed) IS always in exact proportion to the 
amount of unbalance existing in the shaft being 
tested This principle permits not only the measure- 
ment of the exact amount of unbalance in ounce- 
inch units, but also the detennination of the exact 
angular location of the heavy side. Thus a mark 
may be made on the shaft or other objects being 
tested at the exact point where correction should be 
applied As the measure of unbalance is the xnaxi- 
mum number of scale divisions swept by the pointer, 
it is necesury fo determine by test the value in 
ounce-inch units of each division This value ih 
called the “calibration constant “ 

With the counterweight set at the center, or rero 


position on dmk K, the test piece is whirled and the 
amplitude reading noted on scale A. (Figure 5). 
This reading is the record of the free swing and 
the number of scale divisions covered by the pointer 
IS tile measure of the existing unbalance. The 
counterweight now is set at a sufficient distance from 
the center to create an arbitrary amount of unbal- 
ance in the disk K A few trials will find the 
position at which the amplitude reading la greatest. 
In this position, the known unbalance in the disk, 
and tho unknown unbalance in the test piece ore 
acting in the same radial direction, and thu ampli- 
tude reading is, therefore, the measure of the sum 
of the two amounts of unbalance Because the un- 
balance of the disk is a known quantity, it is a very 
simple matter to deternune the required calibration 
constant 

For example, suppose tiie unbalopce existing in 
the correi lion plane of (he shaft which is bcug 
tested IS known to be 15 ounce inches, and that in 
testing, the maximum sweep of the pointer u ob- 
served to be 12 scale illusions then the value of 
each division will be 15/12 or 1.25 ounce inches. 
The calibration consLanl is, therefore, 1 25. 

With thu correction arbitrarily applied, the ma- 
(hine IS again speeded up and allowed to poas 
through the critical speed, as before The second 
amplitude in this process bears a relation to the first 
amplitude which is dependent on the angle between 
the point of application and the point required. 
After determining and setting off this angle, a third 
run will check the result For determining the cor- 
rections proportionate to amplitudes, and for ascer- 
taining angles, the apecial calculating rule C, which 
requires but two sellings, is furnished Thia rule is 
also mounted on the inslnimcnt column at the left 

The Exact Point of Correction 

After completing the first determination, the work 
is reversed in position and the correction b deter- 
mined for the plane initially over the pivots, thus 
completing the operation A critual spe^ of about 
100 to 110 revolutions per minute is generally 
employed. This low spe^ prevents distortion of 
the work due to centnfugal forces. 

In the precution balancing machine, we therefore 
have a means of measuring directly and exactly the 
amount and location of the correction necessary to 
furnish exact balance This is a big practical step 
toward the complete elimination of the evil of vibra- 
tion 111 modern high speed machinery 

That the silkworm m being replaced by a cAcrru- 
cal process is now an established fact* An 
author Uy on t hemistry will, in our August issue, 
(ttultne the way in which thu u aecompluked 
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WhAt Win the Next T«i Yean Reveal in Yucatan? 

Never before hu the world devoted to much a tt eat io a to die 
extinct aviluataon of the Maya Indian*. Long ago a few archaeologitto 
dkeovered mom of the ruined dtie* of this once great peoplep yet it hac 
taken decades for scienoe to realize the extent and number of theee 
ruinsy and their significance. Moreoveri only in comparatively recent 
times has the necessary money for their excavation be e n avaOeUe. 
Todayt work is proceeding as never before. The last excavating seal on 
saw at least three important expeditions in the field. The Mason* 
Spmden expedition explored an important area along the eastern coast 
of the Yucatan Peninsula. Dr. Thomas Gann» noted English archaeolo- 
gist, worked in Yucatan, in connection with the British Museum. The 
Carnegie Institution has worked during two years under the able leader- 
ship of Dr. S. G. Moiiey, and plans have been made for the continuation 
of this work for anotlm eight years. Important results should foDow. 

Only compantively few of the ancient, ruined cities of the Mayas 
have yet been excavated. Many others have been discovered but given 
only preliminary attention. How many more lie buried beneath ddiru 
and concealed by the sub-tropical formts no one knows. But it fa not 
imlfliely that the coming decade will reveal many of die remaining 
secrets of the Mayas — perhaps even that of their inscriptions. 



REASSEMBLING FALLEN RLINS OF MAYAN ARCHITETTURF 
Very luUe U known about the Mayan hireo/dyphs The aigni which have enabled archaeoiagiMis 
to work out important Mayan dutet are now known, as arc the symbols fur the gods, the sun moon 
and planets It u not believed, however that any of the inscriptions are purcty literary, as are 
those found in Egypt, Mesopotamia and other parts of the Old World 


AN ARCHWAY IN THE GOVERNOR'S PALACE AT UXMAL 
This building, ^20 fret tong by 40 feet wide, contains two of these archways 
The Mayan arch was simfiy a facing over a concrete filling They did not 
understand the principie of the true arch unth krystoru, and their arch wom 
therefore not as strong as such an arch toould be 



M Vxmal there are five large groups of buitdtngs, the Governor's PaUce, the House of the Turtles, the Houee 0 / the Plgeotu, the feaWe 0 / the MgMau sad lAs ATasatry Quudnu^ 
In thu picture the Temple of the Magkien is shown on lop of m gjramid 90 feet high, end 940 by 190 feet si the ms 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A, HopkUu 



A New Type of QoiJk 

O NE of OUT English saorrespondents, Mr. 

R. N Pickering, a wellduiown clock 
designer and manuftcturer of London, has 
fsvored ns with photographs of a most In- 
leresdng clock and a beaullfully engraved 
dial Mr. Pickering has discovtsed alloys 
which render steel parts and oil lubrication 
unnecessary The movcmnit is supported on 
a heavy back plate which b bolted to the 
case ai^ which carriea two ma«ive pillars 
for supporting the frame The frame, in 
turn, oamea the tune tram and the twelve* 
inch dial The frame is made of a circular 
omamonul plate and a front bar, placed one 
inch apart, thus allowing apace for the 
barrel and other parts of the mechanisin 
The dial Is silvered and the raised figures 
arc of gill, A smaller dial of similar con 
■truction shows the seconds. All the psrU 
are richly gilded, plerred and engraved The 
beauty of almilar workmanship will he socn 
in our smaller engraving 1lio pendulum 
consiau of a glasa jar of mercury auspended 
in an ornaroenul stirrup. 

An Accurate Method of Timing 

A n inventor, of Anderson, Indiana, haa 
> devised an iniereatlng hydraulic timing 
device for racing cars. The hose, as shown 
In the engraving, la an ordinary three^purter 
inch garden liose. When the driver Is quail 
fylng on the track, the front wheels force 
Uk wsicr into the cylinder bsrrcl which 
operates the lever. The lever, in turn, starts 
the stop-watch. After the lever or plunger 
la moT^ outwird, the rear wheels hive no 
effect on the hose, because after the car b 
on Ita qualifying bp, the plunger b pnahed 
back to ita norool position. As the driver 
crosses the hose again, it stops the watch. 



First Aid to the Picnic 

N O longer need a picnicking party la- 
boriously bunt a dean, level, graaay 
spot on which to spresd a cloth for lunch- 
ing. The trunk that rides in style on the 
bock of the automobile and carriies all the 
supplies may be turned into two fsir-alzed 
tables and two stout benches on which the 
luncliers may sit We illustrate a closed 


Antl-PUferlng Locken 

W E constantly read of students losing 
their clothing, et cetera, while attend 
ing classes. To obviate these losses from 
petty thieving, a pUn is in use by whirh 
apace behind movable blackboards in the 
classroom is utilized for lorkers. The black 
boards may he raised and lowered so as to 
give an opportuuily for hanging up the 



trunk and also one opened, to show the 
character of the fnrniiuro wlwn in use. 
The aides, as will he noted, form the tables, 
and the double ends, the two benches. All 
ore put together in a jiffy. 




clothes. Wlien the blaekhoanU are pulled 
down, tho ricks with the studente' clothing 
arc not visible 

The lower part of the sliding bUckbuaid 
1 b of wood. 



A New Sdfntilic Thermometer 

T he writer recently viiited the wonderful 
labors lory of tho General Electric Cira- 
pany at Schrnretady and was shown a thcT' 
rooniett r which, from all appearances, looked 
like the nsusl mercury-inglsss thermometer 
Upon looking at the gradusllona, he discov 
ere<| iliat a temperature of eighteen hundred 
degrres could be registered The bulb and 
siem b made of fused quarts, and inoiead 
of mercury, which would boll and cause 
the ibenDomcter to eRplode at inch t tem- 
perature, gallium, one of the rare roetab, 
IS used A lemperaiure of one thousand 
dngrees Fshrenlieit is the rnavirnum with the 
mercury in gJasa thernuunricr, and luch thrr 
motneters are iiiarruraie at high tempera- 
tures Tlus IS one of the first dcvelopmoiU 
in the practhal use of quartz tubing. Gal 
hum is similar to mercury in appearance, 
but 11 much hghter in weight. It melts at 
a temperature of one hundred degrees Fah- 
renheit and can be cooled to about forty 
degriM-ii before solidifying Gallium boUs at 
about iliirty-six hundred degrres, so it la not 
neresaary to have it under preasure in ibe 
llirrmometer 

A Toothbrush That Is Different 

A n IJIlnois concern has put out a tnnih- 
> brush that b quite different from any 
dung on the market It la round and made 
of stiff bristles which can penetrate between 
the teeth, thus covering spaces which are 
not touched by the ordinary toothbrush 
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Uilttg the Mrepcr to ^con pole eml 
pane 

Combination Bruah-and-Scraper 
Hu Many Uaea In the Kitchen 

T ins comblnitlon bmhond-Mriper hot 
nMD7 luea m the kitchen in cicaniung 
paiu, fhshet, or even icraplng an I ]>rufl'iJnK 
vogeuble* for eooklng. Sacky food on the 
■tew pani end fry pone may ho caii'y acriped 
off with the eorapcr which le I lly fa* omid 
to the edge ol the bruoh llie brush b 
tuefol when uolng soap and wi er in clcani- 
Ing psrtiouliily dirty pan*. Pota'on end 
other vegetables which are uiuolly quite 
flirty before conking may bo quickly cleaned 
with iu eld 9 nce the dv vico U usually Mild 
for a dine, it would pay to have two, one 
for eeoh parpooe. 

A Sanaible Toy for Childrmi 

T here hoe recently been introduced a 
new toy cnnoioting of tin oeciiona from 
which miniature buildinga con be eoMly con 
otrueted by children Seta compoord of floor 
pleoee, wallo, wlndowo, el cetera, may be 






Patting together the tin oecllonal toy* honoe 


There ore eeveml typci of windowt, doort, 
cornices and bolconira. Tf the boy ■ pocket- 
book U deep erwagh be can conotruot a 
replica of the Woolwoitfa Building or any 
other toll airuotnre. The unlti are omaU and 
ore not coolly broken 


A opooa with a gmdoatcd bowl 

had In varying oixco. The enameled floor 
pleceo ore made to receive a binding plate 
00 that they may be attached to other floor 
pleceo. Any otyle and oue of huil ling may 
be ooDOlructed with the binding plate ao a 
baaio After the floor piecei havo been 
Joined together in the deoiml olmpe, the 
youthful contractor can fit the edgin of the 
, walla and windows into tJie groovro of the 
floor piecei. In cose llie building la going 
to be more than four oquam eac^ way. It 
can be braced by planing ouppor ing walla 
between every oecond floor The piece* may 
be hod In virlou* color* The walls, floors 
and windows are made uniform In sixe 


Sc rap w If ■iigfliaff to the adgo af 
Um Waoh 


method evolved by the woiken at the OUe 
Sute Agrlonltorol Eaperlniem StotUa ohobld 
be of value; A frame of golvanbed pertf- 
tioflo furaliUng eight otolla In a rew ia the 
principal port of the appnrotoa qomL A 
win ocreen ia need in the front of tbe auU 
while a golvanlaed Inn gale 1 $ placed In the 
rear of each atoll With tbe frame in place 
the piga are driven aepaimtely Into tbe oUllo 
■o to to face the eomera thnragb the wire 
■oreen IW oafloen raota oa a tripod at a 
certain dJUtonee in front end b foamed on 
the pigi thnu^ the ooreea. Aa ooea no tbe 
camera li properly foeuwd, which may he 
done at the opentoe'e lebi^ the frame la 


1 


Intorutlng Method Used in 
Photographing Animala 

T he on of foonoing a camera on a group 
of pigs and aecniing good plctnrcs ha* 
annoyed a great many photognphero. A 



Thla animal group was poecd by a new method 


A magaatM Uwihlirwah 

hoisted by means of overhead puDeya and 
eipoouree are made as soon u the frame Is 
clear This method does away with the 
annoyance of trying to get a nnoiber of ob- 
airepcrous pigs lo look their best. 

Meaaure aa Yoa Mix 

I N this kitchen spoon, the bowl Is gradu- 
ated so that oolida or liquids can be 
mesonred There is a pouring Up on tho 
side of the spoon. 

Tha Toothpaflte la Not Forgotlan 

I N ihi* toothbrush, the paste la carried in 
the handle, and pressun on the tube 
feeds the paste to the brisdos. Any standard 
tube fits tbe handle and the bniohes them* 
oelvea can be renewed. A cover sUps over 
tbe bristles and a valve locks tbe supply of 
toothpaste when you uaveL 
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Am •ifauBtlMBl tmr for chlWr— 

A Wooden Library 

T he *SfDodea llbniy" Ii eompoMd of 
blooko, wbich Rre hinged, «i iliown In 
tha nppor engnvliig. They may be folded 
lofetber like • book. All oldee of the 
^'bmk" except the beck ore covered with 
•nterulaliif piciura which very to wilt the 
toote of ohlldren of ell agee. The blucki 
•TO almoet Indenractlble, end they may bo 
nude into numerone combloetione. Towers, 
brldgeo, lighibouMs, bongelows, water wheels, 
onbi^ irbon, forts, boneeboats, battleships 
and airplanes ore among the many things 
whlfifa may be bolli with these blocks. 


TUs now type of mall box oeeommodates long magoolncs 


foor Inebes deep, and Is thus of ompfe sits 
to soeommedate the largest magarine pnb- 
llthed. 

The boxes are designed for flush moaB^ 
ing. The body is constructed of cold rolled 
steel, flnlsbed srlth ruatlen black enomeL 
The fnitits are of heavy dle<oat brass, stand 
srd bmsh brass set in ebony finish fromea 
The upper, or master door Is made in one 
piece and extends tbs entire length of tbe 
unit The door, nine Inches high, provides 
ample room for the deposit of all moil 
milter This door la secured by i Govern* 
ment loek, fumlshed snd installed by the 
local poalbiastcr, on demand, free of oluirge. 
The lower or individual dooin ore also nine 
inches high, enabling tbe tenant to readily 
remove bis mslL Each hex la famished with 






■ .M 


i. 


Individus] lock and keys snd name-card 
holders, snd each box la a steel ufe in the 
wall of the building. 

A Comfortable Hair Cut for 
the Child 

T he device shown Gunveru the idulu* 
barber choir Into a eomforubln cha.r for 
ohlldrrn In our large cities wc have in 
department stores barber Hbops for diJldren 
only The choir for the child Is carried 
ooimoJly at the side of the adults* chair, 
■nd it is swung Into place in tn ins ant 
when the youthful customer enters the shop. 
Children have a dislike fur the barber sliop 
because, perched upon a s)ipp*‘ry sett with- 
out support, they noon lire, but thU orrange- 
ment will help to make them happy 


A ehild's cboir for ibe burboi^a mam 

A Radio Gock 

A BROOKI YN inventor hot devioed t dial 
for a clock which will help DX fans 
to time iheir far-away statlono. The dial 
carries the nsrors of the units of standard 
limn, such os “central,** ^Ynoantaln,** **Pa* 
cific,** rt cetera The dial can bo applied lo 
any clock. 

A Useful Tool for Putting 
on Chainn 

S ERVING os on extra hand, even subetl- 
inilng for the fingers, a recently inventod 
tool for placing chains on auto lirea is de- 
signed to save time and bbor It mokes the 


■Ol iJtJ 



An AostrUa «ar seal of novel dnslan 
The New Letter Boxes 

O NE of the disadvantages of aportmenb 
house dwelling Is the inability of tha 
ftffdintiy moll boxM to hold magazines. Of 
course, where there is hall eervicc thrro it 
r4 dlflknilty in securing eecond closi mar, 
1^ many thousands of apartment houses are 
DOW bdng built on the **walk up” p'an with 
tbe result that there Is no hsll serdoeL The 
magsilnc problem nmsliied unsolved until 
a conple of years ago when the Post OIBoe 
Dspartment penrUtted i new type of delivery 
bpx to be installed wfaioh is suiUently large 
t^t ipogsdnes may be inserted in tenant^ 
hexes. There are several styles of such boxes 
obsibs market; snd we show one which has 
Ken approved by the Post Office Deport- 
ment. 11m Idee is to have the upper porUon 
of tbe box opened up by the postman who 
puts in magazines or other sriJoles. Tbe 
tenants can open the box with tbclr regolar 
keys. Each Indlddnat box is eighteen inches 
hl^ four and one-bsif inches wide, and 



> m 
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A clock for DX fans 

job easier and more secure, and It eliminates 
tbe unpleasant task that was faced when 
chains were put on only by band. It is a 
metal bar hadng a second liar attached cloee 
to one end, and It is applied tn the chain 
to pull It to proper tension witbont effort. 

A Car Seal That Haa Been Adopted 
by the Austrian Government 

T he ciimlilnaiion Inck-csrecsl shown on 
this page may be used on post ofios 
trucks or m iil hags In Austria, the fralgb 
cars are scaled ind the comblnallno is sent 
cm by railway mail The post office trucks 
have a fixed code for every day which is 
rhangeii in different loeaHU^ 

A Chemical Windshield Wfper 

A NLW windshield wiper Is made in ibo 
sliape of a handy raitten One mb is 
good for a number of hours. It ta a eben- 
Ically prepared felt mitt that fils tbe hand, 
Impregnutrd with a hsrmlcsB odorless ofaem- 
iLsl It can be applied lo Bulomabtle wlnd- 
shlelrls street cars, locomotives, and evea 
Btore windows. 



ihsbooUe 
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lUf orniiBMiiial gateway waa mmAn 


A fence whli all JoiaU wcMed 

Fencee from Srrap 

O NE large plant rcrmity had nred nf a 
alrong, yrt not ungniiily ff.ncr^ with 
an imprcuive gatrway Tin y had an in- 
genkmn employee who uw the Ofiiimition 
betwnm a nearby junk pilr an oij-ai etyirim 
blowpipe and the riiiM|Niny*s need The firnt 
■tep cuikMited of pmviding pipe of correct 
diameter from the junk pile and ilu ii rutting 
It to proper length. This was readily <lono 
with the cutting blowpipe. It proved a 
ample matter to weld iiliiirt pinea tugeihir 
When a good aupply of unable lengths waa 
M band, aosembling btgan. Heavy wire 
Betting waa used for fence enrering heiwrcn 
poati. The apparent difficulty of all aching 
the wire to tlie poata waa eawly ovrrromo 
by aalng tlie cutting blowpipe. U-ahaped 
rota Were made in each poat and the longue 
formed wu bent Inward over airanda of 




lengtha of pipe were welde^ to a atralgbt 
niipporllng orooe-beam of bravirr pipe, two 
brill pipe Irngthu rounded off the top of 
I'arh large gale Theae graceful benda were 
made after heating the pipe with an oay 
a( nylrne flame. Then oruM itecUona ol 
large diameter pipe were cut with the blow- 
idpe, and were welded at InlrrvaU along 
tlie liip of the galea 


B from oay^celyleae waMed pipe 

Breaking Thla Pracil Point 
Sharpens It 

I N thU pencil all of the pointa come 
ready made for you In a single strip of 
filler Break off one point and another la 
ready to take ita place. The ^'filler" U 
held In place by a thin piece of metal which 
makea breaking very easy A pencil of this 
kind is a great help to the busy man. 






'Vv- 



Adjasibif tha gaaolliie awpp^ 

the houses of the Hudson GuUd, aocomnn^ 
dating 4S families, a garage for baby cai- 
rlogen has just been installed. Each of the 
families living In the bouse contribute 6vd 
cents a week, whether they have children 
Of not, for its upkeep. 

Antomalle Gasoline Control 

W ITH this device, when the motor b 
cool, morn gas is admitted, but when 
the motor has wanned up less gas is needed 
ami the amount of gas admitted b reduced 
A coll of tliermostatic metal b so placed 
that when the motor wanna up, it expands, 
turning s rod, one end of wU^ b attached 


Tafcinc the ^cam” out of ike apartment hooae garage In New York 




A new type of dongk mixer 

liaavy wlr& The mellio*] insurea strength 
and durability The attractive gateway 
shown was made tn the same manner As 
the gateway was to be mure ornate, a bitle 
BBon time and thought were spent in its 
construction Our rngravlng shows the very 
artbilc rrsulis attained. Carefully graded 


A Wire Dough Mixer 

A n eslremely rapid device for use In the 
* making of pies and biscuits is 111ua< 
trated. Its shape keeps a permanent tension 
on its irn culling wires, and these spring 
aluminum knives keep cool during mixing. 

Door Check Keeps Key In 
Lock Also 

T his invention answers two purposes. 

First, it prevents doors from slanging 
and makes poMubb ventUathm through the 
door at any angle. Second, the same device 
can bo us^ to run through tlie hole in a 
door key to keep prowlers from pushing the 
key out and picking the lock. 


Fallguelegs Inspection 

T hose who have occasion to visit large 
plants know the great fatigue which b 
experienced after a day's tour To obviate 
this condition, a Chicago concern has de- 
vised a aiiiail truck, provided with aeaia, for 
Inspection by executives, works managers or 
visitors. This trailer can be atiaobed direolly 
to a tracior or to a traotoMiain as sbowa, 

A Baby Carriage Garage 

N ew YORK b In great need of modem 
housing, and U b hoped that soon the 
greater part of the slums will be redeemed 
by the inlrodueiioa of modem teneraents 
giving plenty of light sad air In one of 


A wrlat seora ess^ 


to the control lever of the needle vmlve. 
Thb operation cots down the nmount of gas 

BDimlvlna tkai earhiifwlnp VhAn iIm mnhkr 


supplying tbe carburetor When tbe motor 
is cold, contraction reverses the procen. 
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Comblution lock for anlomobllei 

Comblnatloii Lock for 
Aiitomobilet 

T he object of thia device la to provide id 
automobUa look which mif be attarhed 
10 the atoering poet without Interfering with 
the manipulation of the aleerlng gear by an 
authoriied peraon who knowa the combine 
tion of the lock. The casing of the lock 
aappoTla a locking bolt which conimla the 
movement of the ateering post an that when 
the holt la advanced the ateering poat cannot 
be tamed The movement of the lucking 
bolt la controlled by tumblers, aa In a com 
binatloD lock. When the tnmblera are prup> 
qrly pooltloned, radial eloU will regiaier ao 
aa to allow of the paaaage of the head of the 
locking bolt. Tbm ia an Inditaling dial 
on the outride of the caar 

Testing a New Moving Sidewalk 

P ARIS haa olwaya been to the fore where 
troBaportatien la oonridered The French 
metroprila la ao vaat and the traffic la ao 



Y*. 


A fwiHiaJ for many mam 

congealed that anything which will tend to 
do away with moving vehlrlca la ceruin uf 
a teat A new type of moving etairway waa 
recently tried out at Bellevue, a few milen 
from Paria. The upper llluatralion ahnwii a 
practical teat of the device, and the lower 
engraving ohowa how the hand rail la oper 
atod in oomparailvcly abort aecilona. If tha 
rail waa in very long aeotlono, the friction 
would be very conriderable. 

Collapsible Anlonitdille Seat 

A t tbe recent Olympia Motor Show in 
• London, one of t^ noveltlee waa an 
air-cuahioDod aeat which la coUaprible in 
every detail, even lo the aupporiuig ataiHl 
and feet. Tbe oonatracUon la plainly ahown 
in the eagravlDg. 







Tcallng ■ new movlna aldewaik In Paria 


Keeping Refrigerator Doors Tl^t 

T O prevent warping of refrigentor doon, 
a door iruM haa recently been Invented 
by a Chicago man Thia truM ia formed of 
two oteel loda. It may be uaed on new 
doora or it may be applied to doora already 
In uae It keepa doora straight by pretring 
the warped paru tightly Into alignment. By 
turning a part of the truss at tbe center, 
where the coda meet, the rods may be light- 


ened by shortening or Increased In length 
when the door capands. 

Movies in Daylight 

A NOVIlL moving picture machine toy, 
wluch haa recently made its appearanre 
in this country from abruad, can be used In 
dayliglit The piclurea are viewal lUrougli 
an aperture erpiipped with a magnifying 
lent The 61m la moved by a crank at the 



MeclunlaBi of tho movliia ahlrwnlk 





An extra acal for the car 

Hide, and rack individual picture, or poae^ 
M automatically held aiatinnary for a frar- 
linn of a MH'ond Li tween this Icna and an 
oiH-ning immcdintely at llir rear 

A Funnel That Mixes, Measures^ 
Pours 

A new funnel fita all alandard ocrew top 
fruit jars, ranging in size from one- 
lialf pint to one half gallon Screwed on 
the top of any single jar, it converta the jar 
into a buttle which pours easily Tbe funnel 
IS also a measunng cup 



A soap tabirt 

Kind to Greasy Hands 

T HFftF 14 on the market a handy soap 
tablet which removes grease, leaving tho 
liands soft It is a romitofutiiiii fif soap and 
sawiluMi With gl)(erinr. When a amall 
amount of water jb poured into the palm of 
the hand on the tablet, the tablet awella^ 
absorbing the water 

An Envelope Sealer Without 
Moving Parts 

I N this device tho envelope is closed by 
merely passing it thioui^ tbe sealer by 
a aingle operation of the hand aa shown in 
the illustratioD The idea of a small icaler 
without roulora ur moving paria la that every 
depirimeni of an orgamution can have one. 


;ef dwlsrge 



Novioa la alaiaiBm ia dayUght 


A ri a i p U, ladMdiul eavelope sealer 
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Branding Timber by Machinery 



FResil FROM THE BRANDING MACHINE 
Branded lumber ibmeing ihe ejpreu and mill marki that terve a* identlfealton 


Eadt of Ixmim BrukU 
Eiran m Amp m bt op drf, m it Ino- 
bcr. ProduoM of cip rtM hodbor in 
p or t i c wior hovo foond it odvnAfMoft to 
bnuid oftoh pioco wilfa morltt wl^ will 
indkoli «t ooeo that it m cyptow, and 
wfll abo dadgnalt f ro m wbU lo Mbf i r 
mfll k ooBM. To dib wd» lha hanbar 
b carriad by awHait c o o aayo w past a 
ac J ai ii a natal dnaaoi, tha anlba faea of 
addch b ambnaaad with iba naeaaaary 

or board pasaat tha dmii it hahi monao* 
tarily and b bald to |4an by a aboa h^ 
ealid banaath iL Tba dram ftaoaps iti 
haptaMlona on toa and of aacb piaea, 
wUch than paaaaa on to tha yards to ba 
p^^witojta BMgto^and baU laady 



THE ENDLESS CHAIN 

LoMng Mard the branding mnckine. Note the lighting equipment for abb vorA 


TOPPUNC TOWERS 

Berg art pOee of btmber tehlch hove been branded and are ready /or stacking 



READY TO BE BRANDED 

The beards to be s tam p e d are brought up in uuckn to the eoBess eto / iw lo fshieh they are transferred. Them they dre carried datsh ta lb bawrfiil|r MdUto 
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A Mmrvei of Modern Re con struct 
nee Surgery 

iloir E ddlUil and tynpaibedc uitgeon 
SnMsd an a rtnlw aa boy with two moval^ 
aad daefol anna mad# from the boy'a own 
body b iho ramarkahb feat dewrib^ In a 
reoent bRM of the Josriud o/ lAe ifmeficBii 
Medkal Auedmitm (Chkafo) 

By X-fiy eiaadMUon, U waa aenn that 
lUa bey*i abaohitely armleaa ■hooldcra oon 
cealed a mailt uader^eveldped fragment of 
the UuiMiua tfam inofaea bug on the right 
aide and about fonr Inchon long on dm Ml 
A a operatloa freed theae rudlmcnlory bonea, 
moarle waa obulaed ftma the cimt and 
bnllt on them, and the boy waa then oazo> 
fully trained to employ theae muaolea. He 
b now able to perform complloated taaka 
aad even to opmate a lypewritv 

The boy*a name, aiated In the aooro# 
qaoledt b Henry Wlegman. (The writer 
of the praeent abatnet haa pvefloaaly eb 
talood 1^ aaawhw to preaent a brief acooant 
of the nBaarhabla aargery by which be waa 
pro v i ded whb a pair of arma— Henry be- 
Uevea, la feet, that *1t may do aome other 
felbw aome good") 

The operatbo^waa perfonned in 1920, bat 
the surgeon. Dr. Harry E. Mock, of Chl^o, 
purposely waited a few years to aee die 
reaalta before pnbllahlng hia report Henry, 
at the age of twelve, waa an unusually 
bright boy, aaya Dr. Hook. He was up 
with hb ebaa and showed a marked talent 
for drawing. Under the patient care of his 
mother and slater, be hid learned at two 
to Moot, at fonr to walk, while at aix be 
could held a pencil between hb cheek and 
shoulder and make Unea. At seven, he could 
thus write and draw He opened doora by 
groapliig the knob between hb cheek and 
aboidder, wfalb the Iltib wooden Santas 
sawed ont by a soroU-saw hdd in his toes 
became funoiis. At eight be became eapert 
on the typewriter, but oould operate It only 
by sulking the k^ with a bng stick bdd 
between the cheek and right sbonlder 

At twdve, Henry began to want arms 
and rieevesb and hb case was then ttndled 
for the first dme from the point of view of 
reoonainictive surgery The examlnmUon 
showed two mall devalbns of the obest 
wall at the poorly formed shooldera. On 
both sides, there was a fairly devebped 
poatorbr portion of the doltoid muacle, the 
muscle tto caps the shoulder Two abort 
fragments of Uie bone of the upper arm 
were found by X raya. aa mentbned above. 

The aurgeon states that at the time theae 
eaamliiallm were made by himself and 
•eveial memben of St Luke's Hospital, 
"none of no ever dreamed of the dorcbp- 
ment in theae ndlmentary humeri that bad 
coourredL" In Jane, 1920, be operated on 
the right rid^ makbg two fourlnoh inol- 
•boa ^ dbwwtlng out a flap of akin which 
waa to cover the onder aurfece of the stamp 
after tho mdlnuntary booe was freed. 



The bone, about the diameter of that of 
a twoyearold child, was carefully freed ao 
that It could be pulled out at an angle d 
SO degrees. Thm waa now presented a 
•mall, rodiineDtary humerus three Inches 
long, eovered with the mnscb mentioned. 
To thb was attaohed tho pectorslU msjor 
muaeb from the cbeeu A akin flap from 
the cheat wall waa wrapped around it. Two 
weeks bter, the Irft ride waa aimllariy 
opented on. Neither of the wounds becamo 
l^eoted and the padent made an eiceUent 
r e co very. 

The boy now had two small stnmpa, but 
Ucked tlw ability to move them in any 
dlrectbn. So, In two months, Henry went to 
the ^auldlng School for Handicapped Chll 
dren, where Mbe Jane NelL the principal, 
and Mlaa Cgniey, the chief physbtberapbt, 
gave him a tfaoioagh ooum in mneeb t^ih 
Ing cierebea* In four montha, the stnmpa 
hecamn firm and mnaonlar. Henry could 
raise them lo t horbontal poaitbn. He wag 
ready for ardftobl arma. 

Jnat before Qvbtmaa, Henry received hb 
new artificial arma and came to the boeplta] 
diesaed in a now anlt and ohlrt, both of 
theae gannetiU having abevei the fint 
•Uevea Henry had ever bad. "With hb new 
•nae in these aleevea/* aaya Ae doctor, lie 
boked like any ocdtnaiy healthy boy. but 
I doubt whetba there wu ever a pnoder 
fir happier child, inthln a half hoar, he 
wia ^e to graap n panofl In the damp 
•ttaefament at the end of fab right aim, 
omM write better than most boys of hb 
age and oonld draw better than when he 
hid tho pencil bdtween hb right obeek and 
rikonlder A Ihib bier, be letoned^ the 
Spaulding SebeoL and Jnat before entering 
Mbs Ned's oAoe, be aahed Mbs Carney to 
tfafov fab overcoat ever fab bfi atm md 
plnee bb cap In hb left haad. Tbea he 
maw hed In and p«l om hb right hand m 


hia friend, the principal, *juat like a gentle- 
man' aa he expressed iL That noon at 
bneheon at the school, he grasped a spoon 
In hJs right hand and ate like other boys. 
Instead o( lapping his food like a kilty'" 
"From all acoounis,” continues the sur 
geon, "hb homecoming that evening and the 
snrprbe he gave his molber, who did not 
know that hb artificial arms were ready 
and who had never seen hb new suit, waa 
very Impressive. It must have been, for it 
b impoMble to desenbe the choky senBalion 
that a Domber of oa doctors had that day 
at the hospital as Henry displayed hb 'first 
sleeves, snd slervea with arms in 'em"’ 
Henry can make hb right Iranspbnied 
prctoralb muaib stand out Ilka a bleeps, 
and he gets the same pleasure out of 
"making a muscle" as any bny does who 
flexes hia arm. He now has a new pab of 
artificial arms, haring outgrown fab old ones. 
He paid for the new pair himself with 
money he nude from the sale of bb ortbUc 
Qinstmaa cards whbh be designed and 
made from wood outs. He has attended the 
Art Institute the bat two aununen and b 
bncomlng^a real artlal He does practically 
everything for lilmaelf 
Thb ease demonstratea the need of coor> 
dinailng the work of reconatructlve surgery 
aiul edneatbn. Dr Mock points out fbe 
two are Inaepa^b In rehablllutlng ilie dis- 
abled The singeon has a great opportunity 
to inject amUriMi Into hb patient, to tell 
him of tho aocompllahmenia of othna simi- 
larly handicapped, and finally to place him 
in the hands of thoao by agencies which 
give a continuity of aervice that wifi asenro 
the final eooaomb end-resah In every eaag 
of permanent handbapL 
What haa been done for tbb boy ean ba 
done for grant numbera of oongealtal aad 
acquired deformities In both oMIdren and 
•d^ta. Tha ttndy d these ogam ftom tho 


point (if view uf rabablUutbn opens np new 
and oxcircdinglj Intereetlng aveouea cl sn^ 


Syniheiie Rubber^ is Therm 
Anything In M 

Ir the price of rubber suya up, sooner or 
bter syniheiic rubber will he sore to moke 
its appearance, says induitnal «d SngU 
nerring Clumistry (New York). It would 
appear that petroleum will be the cheapest 
aouri.e of the raw material Yet thb tech- 
nical Journal holds out sUra hope for a 
future synthotio rubber Industry 

What of synthcUo rubber? Sharply codf 
fllcUng Btaiemcnla oonccrnlng it pop up 
from umo to time "It has never been sn^ 
oesaful cummerLully.’* say aome. "It will 
soon be a big succesa," say others. Mor^ 
over, the situation haa hien confused In 
some Inauncea by unscrupulous promoten 
of slock sa]c% who do not besitaie to prombo 
riches to the "ground floor" investor In te- 
pTDvcd processes for making synthetic 
rubber 

Whcih(*r or nut rubber haa already been 
made synthetically, dependo. In the bit anal 
ysiis un what is meant by rubber The wurd 
rubber, like many other linns, b elastlo. 
If we conceive It to mean hard rubber, for 
example, then we can certainly aay rubber 
haa already been maile synihetbally What 
the world wants, liowevi!r, b not aome spe- 
cial kind of rubber haring limited oaeful- 
now, hot plain rubber — synthelb rubber 
that can bo substituted succcsofully and aat- 
bfactory fur the plootaUun rubber of rubber 
gloves, rubber boots, rubber balls, and 
especially automobile tires. Dodging all 
"Ifa** and "anda," no such product. ■yDtbe^ 
Ically made, yet exlsia. But there b grouiid 
for Mpe, say cheimsta, who are at w^ on 
the problem 

During the war, the Germans made two 
types of synthetic rubber Tho predDCt of 
the cold process, known aa "H” rubber, waa 
Buccnofully used for hard rubber aiUelea. 
particularly snbniarine battery jars, but tba 
product of the hot prncem, known oa "W" 
rubber, never eoroe into extensive uoei 

The Germans. U b stated, made their rub 
her from acetone, but nothing b positively 
known of the yield or the cost One eatl- 
mate of the cost of maleriab h forty cents 
a pound Tlie cheapest source of material 
Is petroleum, although butyl alcohol and 
amyl alcohols may be employed. 

Even should the price of phnutlon rub- 
ber fall to 2S cents a pound (the coat of 
production, plus a fair p^l) synlhdlc rub- 
ber might have to meet thb price In order 
to compete at all Although, so fat, the raw 
materials have been too oostly to make ayn- 
ihctlo rubber a real competitor, the present 
high prices (ninety ocnia In January, 19K) 
if continued, will be a challenge to the 
laboratory, and one never knows from what 
teat tube or from what eatalytlo bomb n 
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Caadr produced from eom by the new praceu developed at the Mnltoeo Mgsr nude fran con* Thai in the bottle oa the rlaht 

United Sutea Bnrcaa of Chemirtiy nmite in the raw, lompr itate 


revoluUoury dlscuvcry may hrt bruugfat 
forth. 

Writing in (be same journal <Apnl, 1926) 
L. El, Wrber, a Boaton cunaultlng rubber 
cbemlai, aiatca that there la aomc diflTr'rf.nco 
of opinion aa to whotlirr or not jt can be 
cltiuMci (riMn (he conuncnlal vtandpoint that 
crude rubber baa been ayntbcaized aucresa- 
folly 

llie manofaclure ennaiats of two diatlnrt 
oporationjt Ul (be manufacture of the 
parpnt hydrocariinn, and 12) the imlymeriia 
t»oa of lli0 hydrocarbon. (Polymerizalion, 
the change of molecular weight without 
rhangci of perfientago oompoailiun For ci 
ample, benzene, CJU la a polymer of 
acetylene, CiIIb.) 

The firat oprnilon, the raanuftclure of 
the parrnl hydrocarbon, variea wiUi the raw 
material uhkI, wliethi r cool tar, alarrli or 
petroleum If Marth, the carhuhydraira are 
converted iiilu iao-auiyl alruliul by fermrnta 
Uon. The ito-imyl aUubol ta llirn converted 
by means of livdfnchluric acid into an inn* 
amyl clikinde, and the jailer in turn is mn 
verted to tlie dichlorlJe by mr-ans of chlorine 
Finally, paaalng the dichlnrlde over ooda 
Unw ylolda Imprcnc 

Another approach may he made by way 
of acetone, which it la hopcii, Jncldenially, 
may ooroe day be made from coal The 
acetone U redoced to plnacone by the ac- 
tion of nlumiDum and caustic aod«, and 
methyl loepreno la produced from thu by 
dialiUation under preasure. 

Haring mode rither ioopreno or methyl 
iBoprene, ibe aecond step » their polymeruo- 
(lun. Either product ia placed in etcel 
Hruina and allowed to remain at a tempera- 
lure of 140 degroM Fahrenheit By another 
proceaa, roetaMIc ooillum in wire form la 
added to iba iaopreno nr methyl laoprene and 
tho two are left together i«o or three montha. 

Eiunlning aynthetlc rubber In the light 
of the cunditiona It muat meet In order to 
onapete with planution rubber, the aolhor 
quoted dlaoover* that It mecia the require- 
menta only to a minor degree The cla»- 
tictty and obrarivQ resistance of aoft rubber 
aiticloa it prcoenl proilucod from vuloanized 
syntbetJo rubber are comparable, if at all, 
to only the lowest grades of planiaiioD rub- 
W Syntheiio rubber ages poorly ila 
plastirUy ia ven deficient 

On the otWj hand, (be pfogreos which 
haa been made rppreienla b^ond qheotion 
the grratesr arhlevemoal of aynthelio or 
ganlc chemlatry- it la the first and only 
natural orgamo colloid whkh It baa been 
poaaiblo even remotely to duplicato in the 


laboratory Beyond question, he says, tho 
synthcriat will nlUmately produce a prod- 
uct equal in quality to natural rubber "The 
dwpasMonatfl wcigliing of (be fai-ta.** he con 
tinuea, ‘*priimpta the conclusion (hat the 
synthesisl has yet to devote much labor and 
effort before he can lay claim to having 
reached liia goal, and under these cunditiona, 
the creation of an impression iliai ayntheiie 
rubber, if not aitually near at bond, ia at 
least within reach, la unfortunate because 
It arouses Inuitediale liopes whirii cannot be 
fulfilled** 

And the minute the ayntliesjit prodbeej 
synihtfliL rublier equal in quality to the nat 
urul product from some cheap raw materiel, 
the plant biologist, who lias already ahown 
ua what \w can do hy increasing the nuturnl 
Z percent content of sugar in sugar becta (u 


18 percent, will loom op ‘Srith tho rapidity 
of the prophet*# gourd" and quash the In- 
fant endustry Gloomy outlook **Tbe 
chances of victory for dto ayolbesists look 
silm " says Cjhcimcal and HUtaUurgieal £a- 
gtnefnng (New York), bat tbe/ndfo Xubbfr 
World I New York) aeea In tho oiliutlon i 
liulo light, for Bays that journal, **evcn 
(hough coating SO cenra a pound, it should 
provo (he beat kind of a crude mbber au 
bJlIier’* 

• • * 

From Corn io Sugnr in Ten Hour$ 

"Instkah of sending tlieir com to market 
on the hoof^in the form of hogs and beef 
cattle — farmeni, in tho future, ina> market 
a fraction of this cereal crop vis the augar- 
liarrel niii(e** ss>h S R WinlrrH, Sugar 


fthm com ia now possible in quantity pn>- 
dncilon, two chemical pmeesaes haring been 
developed for the oonunerclal nanufacturo 
of sweetening from Amorioa'e biggest grain 
crop. 

Methods for eitractlng sugar from corn 
are not new to oheniUts, but a revival of 
interest In (he posalbilitles of com augor has 
been brtiiight about by the surplui from tbo 
1925 thrce-hillJon bushel corn crop, which is 
a depreMing economio factor to the com 
growers of tho Middle West, and by a bill 
which ia pending before Congma. tlua bill, 
if enacted, would admit of iho maiketlng of 
corn sugar or Joatroee on o par with sugar 
from cane and hoots, without any dJaiin- 
gulahing label. 

Tlio lattor proposal la, however, being 
atubbomly contested by aupporten uf the 
Pure Food and Drugs Art, os well os by tbo 
manufactorera of cane and boot sugare. 
DeairoMt. the product now being extracted 
from com on a commercial basis, is said to 
be only 50 percent as sweet as sugar made 
from cane or berla. Destroee ]a leas soluble 
In water than cane or beet eugar and, accord 
ing to claims, Jt haa a flavor peculiarly Its 
own 

The bill Introduced In Congrcoo by Senator 
A B. Cummins and Repreoenutive Cyrenns 
Colo of Iowa would amend the Pure Food 
and Drugs Act so as to admit of the sale of 
dextrose, or com sugar* without tuy labd or 
differeatliUng mark from that of ctno and 
heel sugars. Thia legislation. If fauorably 
pamed upon, would give com ingar a rating, 
at lesst In the market places, oommensurato 
with that of oaae or boH sugai, though tbo 
latter is 100 percent sweeter Dotrooei, g 
compantlvely new oommeroUl iwodiiot, 
would, by virtue of artificial legUitioa, obtro 
the populaniy whloh has so long heea 
accorded to the old and otandardned pnd- 
ttcta from cone and bae ts “ 0000000 ^* or sugar, 
if yoo plcasel Let every tub stand on lu 
own bottom, in a roeosare^ la tho admonitfMi 
of Secretary of Acrknltuiu WRUom M. Jt^ 
dine ond food odalnUtration ottelals of tbo 
Dorean of Cheaittry, In thair laalitftnea that 
food products bo p ro pe rl y Uheind In oooord- 
ance with the Pure Food and Orup Act'- 

Sapportors of the legislation fgyerigg Am 
H beraUring of tbo Pur* Pood sad Dnip Aet 
so as to admit of the ulo of dot^pmas tuidtt 
ibr general ohaalfieatlon of oggpr gib 
pngaptod by moUvas that arg dwenft of 
ooma CDoriiteilDO. Aoldo from Jis aompggr- 
dal oapaots, that of aitlflcuny bbaatfnfl dtb 
rnarkat value sad oo o aa q ue nt drasandi for 
oora sagm*, anah IcgUacion is dmlgnod lo 
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MOTtMf Ml T«W*lna I^enlfwlM 

Hie pro}ecUoB meehlne for the new lalklnc motion pietnm. It U mm raiiy to 
opcnto M the ordinary notion plctnrr projeetor 
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fiwgh Ib • nail way, tfaa tf at reia 
fall aofa im lo faoior ti aa ennbandaBee of 
eonf wllhoai vfalUe maifcati for iho ntridat. 

DeatvMe oaa be pio dn eed n>re obuidr 
than ean or beet wnir and therefon oonld 
be maibetod at a oomapondlm'ly lower prler 
than the atandanl eweeteniaf. Thua, tf wo 
are to brile n ^ th e axiaaieata ol the aap 
portva of the Cainnrine bUl, oora euiar 
weald ba need la approelabto qaaatUlea la 
tbe oatudng of fraite* fecetablea, eondeiued 
adik, prenrvea, jellies and la tlto manufao* 
tare of ke creaaL 

Meanwhllo, oar aiteadoa la drawn for tbe 
Boment to a eonparatlTely new pro ccw lor 
tbe nuumfocture ii auiar from corn which 
hoa beoa developed by the Borean of Cbem 
(■try of the United Statci Department of 
Aiiicnliare. By t^ procesa, Nuiir" u nude 
from corn etaroh or from earn hominy and 
le dedfaaied on maltoee eogar It la not. 
therefore, to be confnaed with dextrose or 
connected with tbe leiialation over tbe latter 
prodoct which k now enfaglng the stlentlon 
of Cong r eaa. Moreover, tbe Bureau of Chem' 
iatry la a atriot confonnlat to the lawa which 
It la ampowerod to enforce upon others— that 
la, a llvea ihia corn produot a dlitlncalthlnc 
mark, maltoae au|ar, in deference to the vnll 
of the Pure Food ami Dniga Act 

Mr WIniera dcacribca the proceaa of maou> 
facturing nudtoao augar as follows 
vacuum pan, with lla oontrbUmi mechanlank 
Is the hrart of the equipment, the msshing 
of the hominy with aervlnf to liquefy 
tbe product and then completely convert (he 
HUrch into white sugar This simplicity of 
oqulpment and procedure would seem lu 
Imply that formers could moke ihrlr own 
sugar, but the Bureau of Chemistry warns 
against the attempt becaiioe of the technique 
involved in conir^llng tbe appontua How 
ever, Jt u not unreasonable to assume that 
with a further simplification of thu control, 
educated fanners, trained in the laboratories 
of our agriculinral colleges, would be com- 
petent to manufacinre sngar 

Of tbe proceea of miking maltoae sugar 
from corn, the United States Department of 
Agriculture speaks oflklally aa follows 

**That It is possible to make crystalline 
maltose augar from com starrh has been 
known to chemisu for many years, but cun 
trol of the process has been lacking, and it 
has not been possible heretofore to produce 
crystalline maltose sugar from starch econnm- 
ically The new method enobles the cliemiat 
to control the process an that it proceeds 
with regularity and ceruinty Tbe process 
is simple and Involves no unusual equipment 
The final coat will be low, so that the i^toae 
sugar can be produced at a oomparaiively 
low cost, as low or lower than cane sugar 

**The new product Is obtained In the form 
of (ondant-like nwssea and not in a granu- 
lated form like granniated cane or beet sugar 


It can be melted and cast in molds like 
fondant made from cane or beet sugar It 
may be used in tbe candy industry in pro- 
ducing chocolate cream centers and other 
cream confections. 

^Tbe process cunsists essentially of mash- 
ing eitlier corn starch or corn hominy with 
malt, which liquefies the product and in the 
eoune of from 7 to 10 days completely con- 
verts the surch into maltose sugar After 
decolorising with carbon and evaporating to 
a given density, the sirup is allowed to cool 
and Is then inocuiated with a litilr crysialllne 
maltose and allowed to stand from one to 
several days at room tejnperalure. when It 
seta Into the solid crystalline fondant ihe 
eryaials being so fine that they can hardly 
be distingulfM under a bifihi>ower micro- 
•oope. 

*^la new advance In producing cryaulllne 
maaana of maltoae augar from corn has yet to 
be IndnstrlaHied to that it It too early to 
raalJte lu bearing on the iililiutlon of corn. 


The invnitlgational work is n»»l entirely com 
plrle hut has prm ceded for mough lo Hem- 
iinstrate that it is entirely prartiiablp to 
make an excellent grade of crystalline mol 
lose sugar from corn starch or iiouiiny ** 

as* 

Motion Plcturea That Talk— a 
New Method 

Scientific dpvc1npnM>nis whn li will revn- 
lutlonixe tlie pretenlation of motion piclurrs 
In the largest meUopoUtan ihcalres as will 
as the smallest thestrrH in the liltlr towns 
have just been annuunerti as perfected by 
the Western bleclnc Company and Warner 
Bros. Pictures, Inc These developments are 
the result of years of research in the Bell 
Telephone Laboratories, the research labors 
tnrics of the American Telephone and Tele 
graph Company and the Western Electric 
Company Th^ Involve a system for the 
synchronization of motion pirlures with re- 
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produced sound having a degree of natural 
new never before attained. 

This invention brin^ to andiencca In every 
corner of the world the music of tbe greatest 
symphony orchestras and the vocal entertain 
mrnt of the most popular stari of the oper 
atic and theatrical flebU. The recording and 
reproiJucing system Is available to all motion 
picture produccra for synchronization with 
any film that they produce. Iti use k not 
confined by any means to the preaejitalkn of 
piciurn It will be available for use in the 
educational, cummercial and religious ftdda 
SI well os that of amusement. 

Scientists consider this system lo be a dis- 
tinct advance not only In tbe motion picturo 
field, but in that of voice communication as 
well The Invention will make it possible 
for every performance in a motion picture 
theatre to have full orchestration accompanl 
ment to the picture regortllrM of the olie or 
character of tbe house A corporation has 
been formed to reeord the synch ronuatlon of 
music for motion picture producers all ovrr 
the world and to distribute the invention 
among theatre owncro. 

Tile apparatus by which films and sound 
records will be umullanrausly reproduced In 
niouon picture theatres is no more cnmpli 
(,aied from the standpoint of operation than 
an ordinary motion picture projector No 
special skill nr technique Is required of the 
npcralur if the film breaks, there is no 
inlerfcrrnre with the iicciirscy of lynchroni 
ration The sound record is not controlled 
liy the film itself 

Tlw system repmcnls successful oomblni 
uon and conversion to motion picture use of 
three major rrscarrh developments. 

Tlir first of these is tlie electrical system 
of recuriling. This method employs a high 
quality microphone uf an improved type, 
rirctneal amplifying apparatus, and a record 
culling mechanism. Recording may be oar 
rinl on at a considerable distance from the 
source of sound so that the actors may be 
grouped naturally in any sienr and need not 
lie criiwiletl before a microphone 

The second esseiilial feature is a remark 
able clivrtrical reproilucer winch converts the 
irtuvementu of a needle in the grooves of a 
sound record into elciirical vibrations. The 
eleiiriLal currents from this device juss into 
an amplifier and then operate a high quality 
louil siiiakrr of on imprnvetl type cnpable of 
filling jirartirally any motion picture aodb 
lorium with sound 

The third development is the link between 
tlie reproducer and the audience in a theatre. 
An adaptation of the public address system 
makes It possible to pick up clnotncal vibra 
lions fium the reproducer, amplify lliem, and 
by meaiu of properly located loucbspeaklng 
lelepliones. to irsnsform them into aoand 
The loudness m so regulated as to give tbe 
illusion that ilic sourer is the actors whose 
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thfl Ice which has formed on the opening of the tnh& It etUl f nnetfoM 
M fan elirienry with only ■ itny opening Icfll nnohetractecL lliUt ooU wmilher 
llyiag k rendered more eefe 



Idcturm eppoir on the hcrcd In the eve 
of niiticci programs ■ •pcclally mnilructed 
lond-epeaking telephnno limores rhe cnrrecl 
valiMi end utiiralneu. 

The combination of these three facion In a 
complcie end effective syatem Tcquiml the 
derelopmeot of ■ mrehenjam for keeping the 
film wund producing Instrument in ab«o- 
Into aynobronli^ both during recording and 
dnring reproduction It wu etaenllal that 
the nyitnn bo vpable o( eaey operation In a 
theatro, without requiring apeclal ikilL To 
meet tlwM roqiilremenia Imth the film and 
the sound drvire are ael in llieir respiKtiTe 
machlna with a given marker Id the proper 
place, and the two machinea are then apeeded 
up from real, logetlier by the simple device 
fd having them coupled to the oppoaite ends 
of the nrae motor 

The mechanism for taking the piriurea 
with thete markna on the original film and 
reeord could not he provided In ao simple a 
manner, aince the camera had to be left free 
to he moved about on ita tripod to cliange 
the angle of view In thia case two motora 
arc naed one to drive llie ramera and one 
to drive the aniind recurding machine An 
ingenione elecirtral gejiring ilevue haa been 
developed whereby the iwn marhinm ran be 
■larted from rest and mainiaincd in syn 
chroniim not only after they arc up to apeed 
but during iIk period while limy are ipeod 
ing up 

In developing ilie ayaiem it was iicresaary 
to perfnrl a method of nuking sound rerords 
which wlU run at least fifteen minutes wiUv 
out dIatorlloD either of the high or of the low 
nutea. Through the u«« of two reproducing 
machlov miod alternately, intetruption of the 
■ocompaniment will be avoided Reproduc 
tlun in the theatre preserves tlie correct 
relatlonahip af eaob vund to the oilicm, the 
inlonalty varying In the ume proportion v 
in the enact^ vane or musical program 

An Important uh of the new system will 
be for providing musical prograras for motion 
piolnrci already taken This Is acrompllslied 
by projeoting the picture in the usual way 
and recording the music, as prevloiuily cued, 
in ■ynohnniHm with ihi projection Jnstvd 
td In ayncbrunlstn with the photographing 
Any picture which has rvt r lieen produred 
can be orchestrated and syn<.hri>nlK^ The 
Hund aynchroniallon Is nut dependant on 
reeordlng at the rime of the exiiosnra of 
the fibo. 

One of the dJIEcuhics of pnMlunng talking 
motion plcturea which had been enoonntered 
Id rarllei attempts lay in the nrrrarity for 
keeping the artlata cloar to the reoordlng 
equipment In arder that a sallsfactary repro- 
duction might be made, but tbe new procev 
of dociricol recording makes It possible to 
make faidiful records at a tUatance from 
the source of sound 

The most diftcult pan of tbe devdopment 


wv the reproduction of mnalo or speech from 
the apparatus In such a mannv that It would 
be as loud as music or apeech from a reel 
performance and at the same time would be 
■ faithful copy in all leoperts. The apedsl 
electrical device for converting the motloa 
of the needle which bears on tbe record Into 
electrical vibratbM. and the use of a modi 
fied public addms ayitem, overcome these 
difficulties. 

« « e 

Vnsmng HeroM of ihe Air Servire 

Few things nuild emUngrr the sir piIot*s 
life more than the failure of Ins speed indl 
color Without this guide tlie speed of llie 
plane might imperceptibly decrease to the 
danger point producing s “stall,** and result 
Ing, prubsbly in disaster 
Among those who have isken peeuliar 
rkks lu make snatlun vfe for the flyer la 
the man wIht tents aircraft Instruments in s 
freenng rsin, within a refngerated chamber, 
during midsummer heal 

Ihr partirular form of expenromtation 


about to be deKribed wv unique In that 
fmeslng temperature, rain, sleet, a biting 
wind and all tbe dlscomforta of a flight 
through a storm were eaperlenoed Indoors. 

The eiperlmenter worked In a refrigerated 
rhambet. bundled up In a fnrUned flying 
suit and other cold weather flying toga. Cold 
rain whipped acroM his face v he Intently 
witched an air speed lndlcau>r in order to 
determine how water, freezing on the tube 
Iratling to the ivirumeni, affected Its func 
tioning This was just one of the pvoblenia 
that ia frequently met with in the develop- 
ment of aircraft oecesaories, vpedally in 
connection with tlie delicately constritcted 
inslnimcnls. 

One form of apeed indicator used on air 
planes makes use of an open tube, inlo which 
the air blows v tbe airplane mow forward 
The pressure generated causes tlie indicator 
to function This tube must neoeosaTily be 
mounted on a wing uf the plane in the free 
air strrsm Thus it is exposed to oil vrts 
uf weather If, in flying through ram, the 
air IS cold enough Ui freeie the water that 



collects at the end of tbe tube, tbe ice doga 
the opening v that tbe air unnot pav 
throu^ The indicator then ceases to func- 
tion So the immediate problem vrv to study 
the relative mcriu of varloni typv of air 
apeed tubes from the standpoint of tbrir 
cffecilvenew in operating when exposed to 
freczlDg rain. 

A six inch, suction wind tunnel was ooa* 
Btrocled vpeclally for the inveailgahon and 
was operated in a nfrlgerated chamber, In 
the wind tunnel the air apeed of vluat flight 
wv duplicated A vaponzer alv sprayed 
water before the tunnel, slmulaliiig rain. 
To produce freezing rain, Ike cham^ wv 
cooled to five degrees, Fahrenheit 

For many weeks the testa continued The 
tester vt before his apparatus, carefully 
taking readings from the lodlralor and 
intently watching the water collect and 
freeze on the tube:. Often he would enter 
the test room from midsammer heat. Even 
daring tbe month of July when the tempen- 
ture wu hovering vouod the 90a, be wore 
his fur-lmed suit, heavy glow and boots and 
stepped into ibc chilling blasts of his ref iff - 
eralod laboroiory Becauv of the extrema 
exposure for that time of yvr, he could stay 
there only a limited tlme—uanally only a 
half hour'-never more than one and one- 
haU hours. 

Success wv the rewird of this more or 
IcM imrfHinai endurance ivt Some alxtetm 
different types of lubes were tried out In 
order to determine their functioning possi 
hihucs in freezlBi rain Of Usk nur^wr tbe 
most ulisfviory results were obulnad frim 
the tube known v tbe Pltot-etatio. Thk typo 
of lube has an opening of auBhrieni ska v 
that by tbe time it Is entirely ke-oovemd JUid 
fails to fuDoiloa. tbe wings and tha propeUer 
of the plane are ibmnselveB m thickly coaled 
with ice that they vn no longer fnnctkn 
This la another way of vying tint tbe speed 
indicator will continue to register V long V 
the piano can stay In iho air. 

Thu the testing of flylag eqtttpmeni ea 
tbe ground hv rcoulted In anotfaor dkoovety 
that win make tbe pilot’s worit more vfo. 

• 0 0 


Domg m Thing That tionU lit 
Bn Dom 

Am* years of ansoeoosifol effort g way 
to Jain aoft rubber direotly to Itrtt hop at 
last been fouadl Tbk wlU bn oapvMr 
nkable for atinefalBi aeUd ftm to 
tbek steel beam. Fotioedy a flm aakiliqnm 
of a hard mblwr lay« to tbw rtnef wv < 


uhwd by eerngatlH « gnoriBg dMTtossl 
tad pairialk evtow chn baiff nMgr"«» 
pnwt to k before the aoft eaUrt^ 


appbad. ITm 

aod tha httd Mhbir hM tt» 
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A small strip of rubber allarhed dlrretlr lo steel bf m neurlf lUseovcrwl proms. 
Until reeenilv tbU eouM not be done 


L Tlw B0V pfoosm hluM nptm the we of • 
i^ptciftDp -flooipoudod cflnMBl*llkfl piDdact 
wUelt b eppllBd to tbo metal nrfeco In ■ 
fosblon rfipllm to tbo oppUcathm of liquid 
oWHpf.., Compounded rubber Is then appHed 
difwtfr to dw traated sarfeoe and ▼uksnkod 
ebber bf heat or air Tbo alreare neibod 
li foDoved wliB the appUcatleo la made to 
wooiL The pio cca a Is employed as effccthrely 
aa need as oa metal 

In Ma* a strip of rubber one Inch square 
and all Ipohna bmp waa nilcamaed to a steel 
beta and tba ooi^iwd wdcht of two men 
oduM not tear loom the one square inch of 
ndeaabed end. To seeun such power of 
adbeilTHi between metal and soft rubber Is 
Id Itsalf a noteworthy BohieTemeni 

Tbe hard rubber OMthod of iotalng rubber 
to laatal waa expensive and oflni Impractical, 
If not hnpnaslhle, to employ Naturally, 
^ara was a dtferenca of expansion between 
the hard rubber and metal base This caused 
en^ni and separation In the new method 
tbe apft rubber expands or comracta with 
tbe Bietal and Its adherlnp qualities are not 
Impalrad by audden ohanga In temperature 

Soft rthiet afaeet appUcaifona have already 
beaq made, by nteana of this new procea, to 
eieel tank cars enpated In the transporiatloa 
of oomnlve acids, to the interior of pipes 
and pipe fitliops used to convey both alm- 
ilve and corrosive liquids, ss llnlnp for 
ohntes, hoppera, fan and propeller houalnps, 
and as cov^nps for fsn and propeller blades, 
la many of iheae Installadona the soft rubber 
has extended tbe life of the metal beneath 
It to ibiee or foot Umca Its pTevbnu normal 
life. 

Tbe new ptnrnag also offen unmistakable 
benefits to tbe alroiuft Industry It has 
been tried oat successfully for covering 
■htmitium airplane propelleis. Pontoons and 
aeaplane floaty when covered with rubber by 
tbe new metbod booome water and barnacle 
proof. This greatly extends the life of tbe 
trail struetorea wfalch make aeaplane malnte- 
nanoe so ooitly 

s * s 

Pammrfmi Elmcirie Locomoiiw^ for 
Protghi tmd PoMrenger Service 

Tax Pennsylvsnk Railroad Is placlap in 
aervioe eight new electric locomotives to 
handle lu heavy freight and posaenger scr 
vice The design Is so laid out tbai they nuy 
be utilliad for eltber freight or passengor 
aervioe and they can operate either on alter 
noting or djreot current by making alight 
modi&caiiona in the type and amngeiiient of 
the apparatus on tit loconotivca. When 
they ore uiUlied for dlrcct-currem passenger 
service, as is the case m New York, they 
have a continuous rating uf 3,730 liorsepowcr, 
a atirting tractive efTort of 82,500 pounds, 
and a oonrinuona tractive effort of 374)00 
pounds when running at 37^ miles per hour 

The passenger locomouvei liave what is 
known U the 2^2 wheel srrangement whh 
the socaUed **Sleep]e* type csb canstructlon 
occupylQg tbe middle third of the length of 
the looomoilvcs. In the 2'8-2 arrangement 
there ia a two-wheel truck at each end sod 
four coupled driving wheels between Each 
pair of coupled dnving wheels is connected 
to a jack-shaft and each ja^k-shaft is dnven 


by aoten wfaich are mounted outside tbe 
fmmei aa shown In tbe lllutratloii. The 
eaniMtlon between the motors and tha Jack 
ahaft b by means of pinions and flexible 
gears. The driving wbrels are 80 Inches in 
diameter 

The engines weigh approximately 4004)00 
pou n ds, of which appruxlmatrly SOOJDQO 
pounds b carried on ihe driving wheels — the 
balance being supported on the iwo-wheel 
imcka st the ends of the locomotive 

These handsome machines were built com 
pleie, so far as the mechanical equlptueni 
waa cuooerned, by the Pono«yivanla Rail 
road — the electrical equipment being fur- 
nished by the Wesiinghouse Elcotiic A 
Manufacturing Company, and asaembled In 
the looomDtlves at the Altnuna Shops. 

s s • 

Eoveedropping on Ethyl GoeMom 

Caiolinc treated with lead tetraethyl is 
being studied at MaMonhueelts Institute of 
Technology in an engine in which nesearch 
worken can sea tbe process of combustion 
and the flames of the explosion, saiys The 
T^hnology /fetfew 

The effect of lead tetraethyl In ellminat 
Ing knocks in gssohne enfiim has been 
known for a cooiiderable time, but hitherto 
Unle was known of what took place when the 
lead-treated gasoline was exploded In the 
cylinders. 

In seeking ■ mesni of studying the action 
of lead tetraethyl In engines, workera in the 
laboratory of applied chemistry in charge of 
Professors G ll Clark and R P Rnsaell 
cut sway a portion of the cylinder wall of a 
one-cylinder enginn and replaced H with a 
small, heavy, quartz window designed to with 
•land the tremendous force of the explosions. 
The experiment was a success and It b now 
not only possible to watch the flames of the 
exploding imxtun, but to photograph iliem 
with the aid of a revolving ihuticr in front 
of the window A spectruscope was also 
used to evolve a apeotrum of the light from 
the flamesu 

Tbe first dlibovcry in tills investigailoa 
was that lead letrieihyl completely blots out 
the ultraviolet light rays In the detonaimg 
flames. On tbo basis of that discovery those 
In charge of the research are seeking to 
determine wliat relation may exist between 
engine knocking and the piesence of ultra 
violet light rays. 

McBturcnieiu of the force of engine knocks 
IS also being studied elecirnlyllcally A 
plunger fitted in the lop of ibn cylinder 
closes a < Irtult when a knock occurs and 
the length of time the circuit remains closed 
b a measure of the severity of the knock. 
The dosed circuit is then used between elec 
trodrs for electrolysis of a solution of sul 
phuric acid of know n strength, f he amount 
of hydrogen thus produied is taken as a 
measure of the knock 

s s * 

two New Booke on idafronomy 

‘'AxTiONOirr Today" Is the title of a book 
roccatly published by K P Dutton & 
Co, the author bring the Abb£ Moreau, 
Director of liie Observatory of Dourges, 


Trance This book is a brief survey 
(250 pages) of llie entire field of tiemcn 
tary astronomy but is nut s textbook 
It would both interest and inairuti anyone 
Imving the desire to iiicrcsitc his under 
standing of gmcral OKirnnoiny Perhaps 
the render who had prrvioiiNly ifivrn*d miut 
elementary tcxtliuok sui li an Todils ‘ New 
Aslnrnoiii)" dlii ilcsriBi wiihoiii much 
dfiuht uf them alM hmilil obtain nion from 
it tluo one who hud not yit anyone whu 
lisd read it wniilil carry away a deriiiilc 
(vrn if only a bcgiimms coiiiprthcnsinn uf 
the wlmlc field uf aslrnnnmy 

"Tho Music of the Spherps " by Unrence 
Arnistrung Lrondal ( Macmillan is 

desmlicd as ‘a nalurc lover's astronomy" 
if one cares to Icurn the cniislellalioiis of 
the stars by tlio romitlilM>iil ronle of learn 
mg the mytlmlogy uf tlie anrictilH ab«iut 
them, tills book is one uf llic lumU atirac 
live, both ill stylo and prndmtiun, uf its 
kind It also contains occasional stale 
meiits of fact cnnceriuiig nuidern astronomy 
|}aiiilrw*ly sugarcnaled by piietiL fancy 
Not that poetic feeling in out uf place in 
the study of astronomy Fur from it 

AHironoiny is lUclf a poem, ainl all ibe re- 

marksblo things that the sdrncc of spec- 
troscopy is an rapidly revinhiig about the 
SJtt aud nature of the UnivrnM; are its 

Atanxas. But this poetry is inherent in the 
Mars, while that of the ancients was merely 
assigned to them 

a • • 

ShM We Have Smallpox Agtdn? 

The United Suies has the unenviable 
diMlnciion of reporting more smallpox dur- 
ing than any other country except 

India, namely, 43,193 coses, according to 
reports which have been received by tha 
Aroeriesn Aiwooiailoii for Medloal Progreas 
from tba health oflfean of all but ona ttata 
(Uiafai 

Maat of tba Mates do not rapeit tbe vac- 
cinal eondilloii In caaas of naallpox. In 17 
states and the Dlstrki of ColniaUa such 


reports aic avmlablc for most of the cases ' 
10A36 uut of the loial of 12.BS8 cases In ihaae 
stales Among these, 9jfifl<) eases or over 
nine tcntlis. had never lieen vaccinated, and 
751 raoes, aUtut 7 percent, tiad been vae> 
nnoltHl from 7 to SO yean previously 

Thirtrrn stales nib reported more iboa 
1 000 caws of smallpux in 1925 California 
leading with 4,921 tasrs, fulluwed clriocly by 
Mabonia (4.2881 and Ohio (44118) Indiana 
bad 2 996 cases, Ceurgii 2 108, Washington, 
2.004 North Carolina, 1920, Tennesoee, 
JA).5, hrnliirky, 1 700, Illinois, 1625, Wls- 
ennsm 14>17. Texas, 1,309, Mississippi, 
I 216 All of ilie BIX New England staiea 
lugcrlier bad only 102 coses. 94 of which 
Hire ill Rhode folaiid 

• « • 

Paraons SO^OOO-KUawaU Turho^ 
Alternator for Chicago 

Wk present a remarkable phulograph of 
the SO OOn kilowatt Parsuiu turlmiaUeniatnr 
which has just been inslilletl by tha Com- 
mnnwfallh Ldisiin C4imp«ny of Chicago In 
the CrawrorJ Avimue Staliun This machine 
was nnlernl from Fngland In acenrdanoa 
with a cftmiiiendable pnliry of the Compaay, 
under wlinh they have from lime to Itmo 
Installed a single rcprcHcntativa of the best 
Furopean prartlrc Tba view ia uken from 
the overhead traveling crane looking down 
upon the floor, and it shows in great clear 
ncM tile mom features of the imtallatlan. 

Steam is fed at a stop valve presaure of 
ViO puiinda per square Inch and a tempen 
lure of 750 degrees centigrade, to ibr higb- 
prewura turbine, which la aern on the further 
side of the floor The turbine Is direct 
cunnreted to a 16,0004iilowaU alternator 
The sieam from tba high pressure turbine is 
rehnainl and delivered lu the ioiarroedlair 
premure turbine (seen in the center of ibe 
nearer group), which is dlreci-coanccled to 
a 29 OOOkllowatt alternator (shown to t^ 
left) Tho oxhauat from the latannedfate 
turbine passes to the low presaure torbina. 

The piipe between tha latenaiuJUla and 
tha low prassura lurbiaee is made in the form 
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A new (»5,000 horH>pow4>r tiirlio-Mllrmator which was rercntly Inalallcd at 
ChJraao* ll U unr uf ihc wuHcI'h larsral 


<if a iloublr called cunc tlic 4lrani tlnwinK 
tlirfiuf{h iIh* nimular op( niriK |m |wi'« n the tMn 
wall* Fhr rKhnii^t from tlir low prcN^iiri 
unil jMHHrrt hi I wo vi rliriil iiinilriiM'ni by 
mrDn<i of iwo IrmviIv nbbnl sinn turcR 

The hinh prehAiin lurbinr runn at litOO 
rrrnliiiion*t per minuu and lu n iln Mium 
19 I xpMiided from Vd) |Kiiiiids to l^JO piiniulit 
fCHAi Tnrt of till •ihum is lid to iIm lliird 
tilupL frill brail r bill llii bulk nf it m i on 
vrvrd lo a relieah r in llii iMoIer liousr win rc 
tlir Irnipi nilini is rained |o 70() degren 
Fulirmhiit iMft ibi III I ibi alumi is pa>'srd 

10 llir mil piiosliiih pri nsiin inrbini wlm b 

11 riih m ut j prissiin of ulauil 1(15 poiindn 
abnoluli 1 xbttU'-tiiig al about Iho pouniU 
abmdiitr 

Allhougb till iMirrmi fliilt* and high 
prcssiin liirbiMoi arr in ihr anmi atiul line 
ibry o|vira1i imli pi ntli iitly ihi low pn nsiire 
turbim niiiniMg iit 720 n voliilioiis |h r iiiinuli 
and ilnving a fi INK) kilowatt ginrrator In 
aililiiioii In riliialing ihr iluriiml tlficiinty 
of till HI I IS nil n list d by progrt*sNivt hiuling 
of ihi fill! wall r by Hiram bleil from differ 
ent HiRgi s III till lurbinr 

Am HhnuiMg llii migiiiludi of this uiiil il 


nlutuld lir mentioned llwl ihe total ateain 
enleriiig ihr turhini in alauil 420 000 pouniln 
ptr hour Fiirtbi rniore briuiiarnf the great 
rxpHiiHion that Iihh taki n p1a< e the volume 
of tlu Mratii drlivt red to the eomlenaer la 
rrioniHiiiH amounling to iilxuit 72000 rubir 
fri t pi r S4 1 olid 

Neitsisanl} ihi vjriniiH partH nf ihifi great 
tiirbiiir run to large hgurn* the high 
prcsHiin I It nil nt wi igliiiig lOt long ions tin 
iniermi diute prinsiire 147 long Iuiih and the 
hiw pn sHure tit mini 14A long icmH, niukiiig a 
total of alHfiil too lung toiifl for ihr whob 
lurbiin 

Winn the lurbitiL huh compbfed at the 
aliopH of the I'urstuiS (Aiiiipauv there arnar 
the prohlriii of how licHt lu sliiji lilt inui him 
lo ( III! ago rill rc HOn ihrie alurnntive 
niiilrs tirsl b> lilt MiH^iit'<ippi and tin 
( Ineago Drumagi (jinal, artonil iiy thi 
Hudson Hivi r and tin hiit (jiintl and lastl) 
II) ihe St ToHruiie Muir anil the Gieul 
I jk(s Ihi MiHHiHHippi was not available 
hnuiiHi of till hIiuHow draft, and iht. over 
Iliad hndgi'H of |he f rii (anal would not 
permit un> nf the barges taking packages 
of ihe Hize of liioHe to be iraiiHportrd lo 



A new t lectrir rranr* driven bv ■ aloragr ballcrv whirh krrpa the crane al worh 
a whole day at a time 


IMSL The Fnu Canal had its drawbacka, 
largely connci ted with barging and trans* 
shipping arrangements, so it was decided 
thal the only practical ronto was by way of 
Ihe St T Bwrrnee River 

To transfer the huge packages from the 
ship at Sorel (Quebec, it was mxeswiry lo 
UM* the shrerlrgs of the Ctovrrnmenl at tlwir 
)ard at Sirel (Quebec The Atlaniie passage 
huh a rough um* and every ilay a rurrful 
inspirlioii was made of tlie |Hit king shores 
uml of the tlghli iiiiig up of wedges, et cetera 
At Sirrl tin bnl of the river hnd to l>e 
dredgcsl to riiablr the stern of llie slranier 

10 gtl alongHidr 

It took a week lo dinchurgr and another 
Hick lo liHiil the turbine on a lake boat and 

11 look a week lo get to ( liic-ago, for the boat 
was built to till absolute raiiaeily of the 
liM kn with a rliuraiiie in Iciiglli of about unt 
fiMii and on the beam of about four iiiches 
Tin heavy puckagrH wi re liisi barged at 
rhieago thanks tu the diffirence in stowage 
arrangements of the buldt* in uican and lake 
HhipH in about half the time that it took to 
load tin m — the lake IkibI having no Hlicller 
bilwi<.n lieikH ind with clear hoblR free nf 
• oliimnM 


maHiva batteneo. The tnmuhle, retting 
upon a central sled tuperaimtiiret is at a 
Buffieirnt height to give the crane full clear 
aiicr above the batteriet. 

The whole outfit weighi a little over 100 
Inns, and the machine can hoist a load of 
10,000 pounds at a spend of 80 feet per 
minute Power is denved from the lOO^^dl 
storage battery of 1,060 amperedioim at 230 
volts This bstii ry lus suflirlent rapacity 
111 enable the crano to ibi a maximum day's 
work without recharging The direct-current 
generator for charging purposes is the ahunt 
won ml type, 170 kilnwotia, 260 to 3(X) volts, 
diTci t runnected and dnven by a ihree-phaac, 
60-cyclr, JO"! Iiurscpuwer synchronous motor, 
ul I 200 rcvoliilions per minute. 

At the Kiarny sliups uf the Western Elec 
inc < oiniMiny where ihn erane Is in scrviee, 
the charging vullugc is maintainetl constantly 
at 260 volts anil ihe cliurging rate is dcler* 
iniiinl by the i lurgr on the battery plates. 
()iu« a week the battery is filled with water 

The crane luia a «A|iarily to lift a 10,000- 
poiiiid load in a radius nf 50 feet, and this 
enables it tu lift the heaviest reel of lead 
rovered cable The crane has a traveling 
speed uf 3S0 feet per minute and, when 



The collon boll weevil cxIimifaiAlor at work In the field. It sweeps the weevlb 

into |»oUonrd pans 


The ship was unloaded bv means of one 
60 Inn steam crane on the wliarf ami a tern 
{Mirary sc i of Hliterlegs built of two flO-fiRit 
long beams. Then came the journey of live 
to SIX miles bv t-peiial train lo the Crawford 
Avenue Station wliieh was done at a Hpml 
of uhiiut line imlr un hour The car carrying 
ihr hiavicHt Hi*rtii>n had lu be slnnglhenrd 
and flic load eiiroiite fouled tin buildingH 
\lln n that happened lln ruilwav gangs 
Hbifled the bed over until ibr IiuhIh were 
able to clear and llieii swung the lines hack 
into llicir original |HiHiiiiin 

Tins plant is llie lliird of iliree new plants 
at tliiH HlBtinn tin firsl being u SOCKX)- 
kiliiwait rede lion turbine built by llie Wcsl 
liiglinimr VliMiric & Mniiuraeturing ( ompanv 
and the iMCiiiid u 60 000 kiln wait impulse 
turbine biiill b> llie General Electric <^m- 
panv 

• * * 

/Vpw fn Trovrlintf 
Cranvt 

A Move the ninny designs of traveling 
crams the one shown iii the ac-compnnying 
picture IS, so far uh we know unic]nr Its 
novelty as will lie seen at a glance eunsiHts 
III the fac t that it is driven by an rleolne 
storage battery which fnimH part uf.the out 
fit and therrefure travels with tli« crane In 
other words, the erane Is self-contained It 
la earned upon two four wheel irurka. and 
immediately upon the platform are mounted 


traveling light it will rotate at three revola 
lions per minute A lOO-horwpowcr, 23(bvolt 
mnlur supplirfl ihe power for traveling, hoist 
ing thn boom and reeling In the bucket or 
hiiok block through several trains of spur 
gears The rolaimg is done by a 25-hurse 
puwt r 230-volt motor A 19,400 pound 
cnuntcrweighl ih liiHlalltxl in the tod nf the 
aupi rstrueture We are inHcililed to the 
Drown Hoisting Company iho builders nf the 
crane for the accRimpanying photograph and 
the data 

• • • 

Sweeping Up Coiion BoU WeeviU 

An interesting maLlune for exterminating 
the cotton boll weevil, which dncH six bun 
dred million dollars' worth of damage annu 
ally, ban been perfected by two San Antonio 
Texas inveiitorH The new device is a struc 
tiiral steel frame moiinied on two wheels like 
a sulky bay rnkt lb low the body is a long 
galvanized steel pan, containing an element 
which kills insects On either side is nil 
angular deflei lor winch draws or bends the 
plants over the pan On their rear portions 
Lealent of perforated galvanized steel smooth 
OH glam ore hinged Thi machine treats two 
ruWB of collon plants at one time 

As contact la made with the cotton pUnta 
the vrcevlls fold ihcir legs against ibeir 
bodies, falling into thg killing elemonl 
Aa the machine advances, the plants pass 
(Conlmned on page 56> 


“Never!” 

“'^7^01 ! know vf r> w cll 

I J like \oii," she said, 
"but—’' 

"nut uliat he dimniidcd 
quKkl) 

“Rut inarrv >ou — never!” 
she Slid siiupl\ " I here's 
sotiiethiiiK iihoiit ^ou tliat 1 
could never pur up w ith '* 

“And what's that^'' 

“Oh. well, ht’s not dis- 
cuss It at least not tuiuglit 
Sninetinu 1 nia\ tell you— 
still. ina)bc never " 

« * * 


\ oil, jourscif, rarclv know 
when } 0 U hair halitortm (tin- 
pleanant breath) 1 hat'i the in- 
Bidinus thintc ahiiiil it And e\cn 
your Irieiids unn i tell 

you 

5olneunle^ of aiurnc, lialito«It 
comes from iKimc deep leated or- 

? ;anic diMirder that requires pro- 
esBiunal advice But usually — 
and fnrtunatciv — halilosiB la only 
a local mndilinn that yields to 
the rei^lar u'te of 1 iMfnnr as a 
mouth wanh and KutKlc It pnta 
you on the Hafe and polite 
aide Moreover, in usinft Lia- 
terine to combat halUoaiis you 
are quite aure to avoid sore 
throat and those more aerioDB 
lIlnesHefl that start with throat 
Uifcctiona. 

Livtenne halM food fermenta- 
tion m ihe moiiih and leases the 
breath nwecl, fresh and tlean 
A'af In iiuhstitutiMK wme other 
odor hut h\ realiv remminu the 
old one Ihe Lintenne odor 
iticlf quickly disappear! 

1 hiH Hafe uiid Iuiik truHted an- 
tmepiir has dozens of diHerent 
UHTs. note the little circular that 
Cfoiuft with every bottle Your 
druKKist kIU J ihlerine in the 
original hrunii parkaRC only — 
Mtvrr tn bulk J here ore four 
Mzes 14 ounce, 7 nunre, 3 ounce 
and IV 4 ouiirr Hn\ the lar^e 
■ize for crnnnini — / ambert Phur* 
ffiaral Comf^anf, Sutnl Louu, 
U S. A 
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The Builders of the Telephone 


I 


SrAjnmo the country, under 
riven, acrost prunes and over 
monntain ranges, the telephone 
builders have earned the efectnc 
wires of thdr communication net- 
woric. Half a century ago the 
nation's tdephone plant was a 
JIbw hundred feet of wire and 
two crude instruments. The 
only builder was Thomas A. 
WanoD, Dr. Bell's assistant. 

It was a small beginning, but 
die work then started will never 
cease. In 50 years many million 
miles of wire have been strung, 
many miUimi telephones have 


been installed, and all over the 
country are buildings with switch* 
boards and the compheated 1^ 
paratus for connecting each tele- 
phone with any other. The 
telephone's builders have been 
many and their lives have been 
nch in rmnantic adventure and 
unselfish devotion to the servioe. 

Telephone builders ore stiU ex^ 
tendmg and rebuilding the tele- 
phone plant. A million dollars a 
day are being expended in the 
Bell System in construction 
vrork to provide for the nation's 
growing needs. 


Ambmcan Tblbvkonb and Tblboraph Company 
AND AstOCIATBD CoMPANIBf 


BELL 



SYSTEM 


IN ITS SIHI«CINTSNHIAl TIA* TNB BILL STSTBM LOOBS FOB- 
WAKD TO PONTINOBD FBOOBBIS IN TBLBPHONB OOMMUNIOATION 



HskslTStWedcMlb 



PEARY 

THE MAN WHO REFUSED 
TO FAIL 

Uy riT/iiLc.11 Cjbfln 

TKe Klirnng record ni the ^reBt piplorer • 
life, covering iKe yrari nf sli u^^te and 
•rhicYenKfit in thenuclvei jus) inipir 
ing And ai thrillinit hii vIiimKta da- 
fovery of the North Pole Cnmintiider 
Green a dittinguithed cBpInrcr author 
and friend of Peary A hMuUUl book, 
adetfuately illuBlraletl $6 00 

C. P PUTNAMS SONS 

2 Wmi 45Ui StrMt N«r Tech 


iB Si ma e i>ili g riSl y > a 


CBArY 


iS CsnU tJU 1130 ly yiier 

Sbhi^ ns^ *■ PNtMrt 

Camene Crmft Com^mnp 

7W Martlet Stieet Saa rrwetea. UL 
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New Lathe 
Catalog Free I 

Shows 9A Btylti and liaci fioa 
uiullnt Bench Latbei to Ltcfew 
Factury PrudtK.uua SiH 

The New South Bend Lathe 

b hcBTirr #rronacr, hu 

S uallnacruiacrro ' 

ccOtAJoc buy 




TIm new ntUraad ballMt cleaning machine. Ii vlriually lanaderf the brokea 
atone and retnrna It to the track cleaner than hand^leaned hallaat 


from ihe icai of the defleoton, end are bent 
under the beater*. Theae are driven by pit 
mana which are actuated by cranka situated 
above them. Tbcae beaters give the planta 
four or five violent ahakes. The power for 
mnvinit the beatcra la obtained by the tractive 
dTorl of the wheel* 

* a * 

Pneumatic Rediroad BoUom^ 
Cleaning Machine 

The maintciiaitce of the roadbed and 
track of a finit'claaa railroad carrying heavy 
traffic 11 one of the moat expenalve lieina in 
Ha operation. On a new atretch of roadbed 
the brokenatoiic ballast which aupporta the 
tie* Is sharp and clean and offers free drsin 
Bge for the rain which falls upon It Mnla* 
lure finds Its way quickly to the aubgrade 
and thence into the side ditch. But, in the 
oonrae of time, the continual falling of cin* 
tier* and dust upon the ballast, fills up the 
interstices and the mass becomes malted 
logcthrr. thereby preventing the free dram 
age of rain and snow Periodically. It is 
necessary for the section gang to clean the 
l»llaBl, loosening it up with pick and shovel, 
removing as far as possible the accumulated 
dirt, sod replacing it below and around the 
lies Because of the high coat of labor, ihu 
work and the general maintenance of way 
IS one of the most expensive operations on 
a railroad 

We present two view* of a simple device, 
by means of which the slow and expensive 
luulhods of track cleaning by hand labor will 
be repluicd by mechanical power with a 
reduction uf cost of about SO percent The 
pneumatic ballast-oleaning machine, *■ It is 
called, was designed by Mr George Ehren 
frtd for the Pennsylvania Rsjlroad Company 
on order, and it has been pul into service 


on the main line of the road — about five 
miles nat of the Harrisburg aUtloa. Tbe 
equipment is mounted on a Specials steel 
flat car built by tbe PenJuHvanla Railroad 
Company, which is 10 feet anda, 48 feet long, 
weiglia about 40,000 pounds, and baa a carry 
ing capanty of 150,000 pounds. Tbe main 
elements consist (right to left In the pJo 
turea) of a steam torblnr, a positive pressure 
blower and a large cylindrical expansion 
cliambcr 

The equipment car weighs about 110,000 
pounds empty, but while it b In service. It 
rarries an additional load (lemporanly) of 
15 to 20 tons of ballast and reluae. Power 
la obtained from tbe loccolodve (steam at 
205 pounds pressure) and la camod over by 
a pipe bno to the steam turbine, which b of 
250 horsepower and runs at OjOSO revolutions 
per minute From the tubi^ through a flex- 
ible coupling, the turbine opeeatee a worm- 
gear reduction unit which drivee a positive 
pressure blower at 175 revoluiloBs per minute. 
This blower generates a blgh velocity current 
of air at 20,000 cubic feet per minute at a 
velocity of 18,000 fort per nunuto. 

The pressure blower b oonneoted to tbe 
expansion chamber, which b 10 feet In dbm* 
eter, 20 feet long and welgha 26^000 pounds. 
During operauon there la a M^y rush of 
air through this chamber At Ita forward 
end are connected three atcrl pipea, as shown 
in one of tlic illuatrations. Thew pipes have 
a lateral oscillating movement and they are 
arranged so as to telescope vertically They 
ran cover a width of thirteen feel acToas the 
roadbed These adjustable pipes suck up 
the material down to a depth of seventeen 
ini hcB bdow the surface of the rock ballast 

In operation, the first thing b to lower into 
tiir ballast the three scarifiers or steel forks 
wluch are earned on each aide of the car at 
its mid length. The locomotive then pulls 
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the twites car, diBt fa. th* Mut macUBe, 
■ioiif at about ten mflea per hour for a» 
l^t a dbtaooo aa mar bo dealred. Then 
Uw Marlfien aro drawn up to the body of 
the car and aocuTolr locked In poaliUm. 

The neat operali<m fa to back ibc Iooodid- 
uvo away fnm tbo ur for a dlslance of 
twelve feet, ao aa to aeQure working clear- 
ance. and the three oacUladng pJpn are 
then lefaocoped down Into the looHOed bal 
last of the roadbed Then a awltch la thrown 
and the blower ■lartl into action. Under 
the enormouB aocilon. the rock ballait itaelf 
and the dirt, bulla, outa. refuae, etc., axe 
sucked np from the roadbed through the 
three oaollfating pipes, at the rate of about 
150 tone per hour, and discharged Into the 
rxpanalon diainber, where ibe rock hallaat 
in thoroughly olean^ by air and ia then dla- 
t barged back to tbo roadbed on either aide 
(if tbe ralla through two heavy alowly mut- 
ing ail locka. TKd refute la deponlted tem- 
porarily in the lower part of the expannion 
Lhaniber The final operation it to draw the 
refuae out of the chamber and dcpoall It in a 
(.ar atuebed to tbe rear of the work train 
When tbe ballast machine fa In service, it 
IS drawn alowly along the raifa by two tteel 
(ablm attached to the pilot of the loiomo- 
tiviy—the ballaat and refuae being meanwhile 
drawn up, teparated, cleaned and finally 
returned to the roadbed at about twelve 
fert from ihfl point at which It was tucked 
up The complete cycle from drawing up 
thr ballaal to returning it to the track re- 
quirea about twelve teoonda of lime, and the ! 
work of eleaning, ct cetera. It performed 
automatically 

When it fa neceaaary to clear (lie raifa fur 
trafliL tlie machinery la stopped itic pipet 
are leleicoped up out of potulion, and the 
larriagr rarrying the pipet fa drawn back 
into tbe cab, ihot clearing the coupler Tlie 
lablm are wound upon tteel dninu and the 
locomotive couples up to the forward part 
Ilf the ballaat ear and takes it to a aiding 
1*hr time required to clear for traffic it about 
nineiy aeoands. Two men are required on 
(he machine and it nlnant up about one 
mile of tingle track in ten working hours. 
The coat of upkeep fa negligible, tloce the 
rock balUn is scloally floated on the column 
of air and does not come In contact with the 
pipe lines uiikwa tbe equipment ia forced 
beyond its DotmiBl capacity 

• « * 

Ano$h0r PImn for Cmiting Poiver 
from we Ocean 

Accoaplffc to the German eorreapondent 
nf Indtttinol and £ntrtruenag Chrmiatry 
(New York), a German trlentitl. Dr Brauer. 
has recently ptopoicd to ulillte the monnous 
tuppllei of beat latent in sea water On 
(be Burfacfl of the aea the temperature of 
(be water In large arejit uf the tropica, aa 
welt at in eertain parta uf the temperate 
num la at leoal 77 degrees. Fahrenheit, the 
)par around, while tbe water remalna per 
petiinlly below SO degreea at 600 to 1,200 
leet depth in the aaioe regiuna 

In onler to utilise this comparatively lim 
lied difference or gradient In temperature 
It hat been auggeaied that carbon dioxide 
or ammonia bo evaporated with the warm 
surface water The vapor prtaaurc ihua 
generated would supply the force to drive 
Bomefomof engine, auch at a steam turbine 
Thi* nhauat would be condenaed in the cold 
water of the depths and tbe gases would 
ogsin be put urider pressure by the warm 
upper Isyera of water Thus there would be 
a continuous cycle In principle, there la 
little difference between this plan and steam 
turbine practice, and there Is no doubt sa 
to the theoretical possibility of auch a power 
plant. 

hconjmlcally, however, the question be- 
comes more serious The power sonroeo 
are fsr from the loeallties In wfaleh they 
would, at leaat at present, be likely to be 
used. One plan for tnnaferrini tba energy 
thus geMrstsd to tbs eenlen of oWlliallon 
fa t« prodnoe eleotrk enrrest by nean^ 
It and with tUs to ebtaln atmeapherte 
nhioten 



Qrindin^ ^ « 
amitheSteel 
Industrif 


A SURPRISING number of manufactories are dependent to a great 
extent upon the steel industry. The steel industry in a large measure 
IS dependent upon grinding, upon the modem grinding machines and gnnd- 
mg wheels. Immense rolls up to 28 ft long are ground to a high degree 
of accuracy on Norton Roll Grinding Machines Hundreds of tons of 
Norton abrasives in the form of grinding wheels are employed in the hnish- 
mg of billets and castings Grinding has made practicable the working of 
manganese and many other steel alloys opening up a wider field for hard, 
tough metals 

Thus gnndmg is contributing to this great industry — this key industry 


Norton Company, Worcester, Massachusetts 

Bauxite Plant— Bauxite, Arkantaa Abrndve PlonU- Niagara Fall# N Y , and Chippawn Ont 

Grinding Wheel Flanta — Worertter, Matt. Hamilton, Ont , La Coumeuve, France, Wcttchng Germany 







Grinding Wheels 
Grinding Machines 



Oisi 

Refractories -Floor 
and Stair Treads 
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Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war. This depart- 
ment mil keep our readers informed of the latest 
facts about airships and airplanes 
Condaeted by Alexander Klemln 

In OcnUt Cus§enh»im o/ Aeronautici, New York Univertuy 


Coleman uses DAYTONS 


The Coleman Fon^Wheel Truck U used 
widely by ihe United States Army and In the 
lumbw, mining and oil industries, in road 
bnilding and road clearing, etc* 

The front wheel drive is • notable feature 
of the Coleman Truck. A powerful— easy 
stemHng — economical truck equipped with 
wheels of super-strength — easy steering 
wheels— wheels that make for economical 
transportation— Dayton Steel Wheek. 

Nearly all the leading truck makers use 
Dayton Steel Wheels. Specify them on your 
next truck order, 

IThe Dayton Steel Foundry Co. 

Dsyton* Ohio 


Metal Ccmstmetion 

D RWOITINE, ■ famoui Fnnoh constni& 
tor, leotiurinc before the Lomloa In- 
Btltutiun of Aeronautical Engiiuma, 
a ftrons pIcs for meul u the onlf pncticsl 
loatcnal (or the airplane. 

It ia a peculiar thing that in tbo earlr 
atages of any engineering development, vrood 
IB always the materUl rcaorted to. The 
automobile ia a modern and atrilcJng inalance 
of this tendency The reasona are not 
far to leek. Wood is stay to work, it re- 
qmrea lew akJll of tbo engineer and above 
all coaetruction in wood la eaay to modify 
The pioDcera of the airplane calculated very 
little, relying largely on JntultloD Their 
plan waa to bnJld aa well aa they knew 
how, fly their machlnea aa quickly aa pot- 
aible, and change them after tesL 
Now that technical knowledge baa in- 
creased enonnoualy, it is poaalblc to predict 
almost exactly what an airplane will do. 
Much greater care ia given to the dcalgn, 
but the conatructlon changes only slightly 
on the triala. Therefore the ease of modib- 
cation of wood conatructlon ioaea its ad- 
vantage 

WihkI construction !a alio cheaper than 
metal construction. Particularly fur the first 
or trial ahip, the coat of the structure in 
wood IB lew than SO percent that of the 
racial airplane Dul in large production this 
initial cheapness diaappeara. With metal 
alone is It possible to use the rapid methods 
of modem induulry 

Also, metal alone promises long life and 
low depreciation Not only ia wood liaelf 
subject to organic change, but wherever 
wn(^ la used in the airplane, glue u bkely 
to intervene. For example, in large wooden 
brains or wing spars, glne is largely used to 


faatcii the flanges of the beam to the webs. 
And In a year or ao the s^uo may entirely 
disappear I Wood acrewa alone remain to 
maintain the spar, and the danger in flying 
under aooh conditions u aelf-evldenl 

With wood conamuitlon there must always 
be a oertain amount of playj nderanoes moat 
remain large. Therefore a wooden airplane 
requires careful, individual adjoatment. With 
metal, tolerancea are much smaller, amem- 
bU« are rigidly riveted together and stay 
par 

Further, while wood ia for lu weight per- 
haps aa strong as any material wo have. It 
ia possible to build lighter in metal, because 
in metal we have a bomogenaoua, reliable 
substance in which fat greater atructural 
refinement is poealble. 

Also, with metal it ia probable that fabric 
will entirely dlaappaar Thin sheet dura 
lumln la gradually dlaplaolng fabrio aa a 
wing covering, and instead ol represenllng 
BO much dead weight, it may even, by akU 
fnl deaign, be made to contribute to the 
sirengih of the wing aa a whole. 

M Dewoitine makes out a very strong 
case. 

Acronantieol Meteorologjr 

I T is interesting to aee that the Ronald 
ProM has published Gregg's *^Aeronaii- 
Ueal Meteoroid, ** one of the first books 
in the English language dealing with this 
subjeci Tbo author m hla preface atalca 
quite correctly that a knowledge of the 
characieriatioa of the atmosphere la indif- 
penssble to the developiiient of aeronautics. 
The proiuoier of air lines can only guarantee 
schedules if he has definite data on wind 
and weather condiliona along a propuaed 


Dayfon 

•tool TViicii wiweia 
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A AdiBtli 

ChM Petty Oflicer traum Ford, ooo of tko Novy^a aturi 
leaping lalo spMe frana a flyka pkM Om oAm Id^ 
nod two thoaaaaJ feet to travri,sm no peote e doa iwms # 
itroppod to Ua hack oad afoOMek.dooa aal 


aerfkat p anw kn to Ji 


dMikbaltko 
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He'* offi and tn^nc deftMraielr at llie ring at hb hre«l that will 
raleave the paraeliBte pach. The e merg en cy ring end pack over hb 
■tomach b available la case the first ^Ib to open. The photograph 
was made within two seconds after the Jnmper left the plane and shows 
him falling at Um rate of 64 feet per second 


■irway, and Insurance companies cannot fia 
pramluma without similar Informatioii To 
pools the prediction of weather b of vital 
importance Gregg's book b Just the teat 
to HippiT the essential elements of meteor* 
ology and it is clear, simple and accurate 
Why does the Air Mall Service maintain 
a (aster schedule from San Francisco to 
New York than from east to west? Be- 
cause the meteorologist has shown the pre- 
vailing winds to be such as to help the 
pilot on an eastward journey 
The modern meteorologist is just as inter- 
ested in the npper atmosphere as he U in 
the oonditioM near the ground Only thus 
does be gel a comprehensive picture of tlie 
weather, and only thus esn he help the 
avbtor whose flighu msy be made as alti 
lodes of 20j000 feet or more. The weather 
expert has been able to obtain informaihm 
on atmospberio condliloDS at nearly ton 
miles above the earth's surface. 

In thb work real Ingonnity has been 
shown Sounding balloons of very light 
fabric, six Inches Id diameter when unIn 
flated, 30 inches in dismetei when inflated 
with hydrogen, carry a complete set of self 
recording Instruments to these asluunding 
heights. If sounding balloons are used la 


pairs, one of the balloons finslly bunts and 
the other brings the Instruments slowly to 
earth. If a slngb sounding balloon Is used, 
a parachute comes Into play when the fabric 
fiully fails, after having reached its maxi 
mum distention. Nothing b quite as exiit 
ioi aa the examination of the returds of 
one of these aerial laboratories, which the 
scientists only recovers by offering a reward 
and clearly marking thb fact on the Instru 
men! eontalnerl 

It gets colder as we go up But not 
Indefinitely It Is a cu^us fact that a 
vertical seclion of the atmosphere showH a 
drop in temperature up to a ^Ight of seven 
and a half miles, to os low a point os -55 
degrees Centigrade This region is the 
rropojpAcre and Is choraotorized by cloud! 
noss. Beyond this altitude the »tratoMphrre 
shows no cloudineM and the temperature 
cesBos to dlminbh Academic in interest so 
far, but neverthdess fascinating to consider 
It this division of the stmosphcrc into two 
distinct regions. 

Preilicuun of weather, fogs and ram be- 
comes an Intelligent possibility, if the few 
simple laws of meteorology are learned The 
peculiar looking maps of the Weather Bu 
reau become entirely intelligible. 




of car ftom Inju rv I In Si cldcnt dstcrlbcd 
below Nortes the crlis<raH grain con- 
■tuctkici snd the wsy In which Ply- 
f”V nfi 0^1 lock cement holds the plltl lugrthn 

The car with 


PLYLOCK running 
boards has full protection 


Bumpars front and rear ■ yes But what about tha sides? This 
IS a vital point -when you consider your own safety and that 
of your ear Plylock running boards are practically aide 
bumpers on# of ths reasons why a number of outstanding 
builders of automohib hodus heve for about two ysart besti 
using this reraarknble materMl for running boards, msteed of 
the ordinary lumber formerly used. 

An example of Plylock protection 

Rasd tUe repor t of s reesat acddeoti “My tourlsg car* was Ut cn the 
rlgM running boerd by anothw car runnlni st an wtlmsted speed of 16 
hAm an hour Th« ^locb rannlng boerd on my car wlihelood the la- 
pect to well that the car body was not even scrstchod. while ths nuchtns 
which bit me euffarad a smashed front sad, costing MS te rspelr My 
npetr bUl wm U If." 


Protection, u but one edventage of Plylock for eutomobile 
body construction Built up, layer upon layer of finest Doug- 
bs fir veneers, cemented together with Plylock cement, it hag 
tremendous strength and toughness and cannot warp, spht, 
curl or check When used for floor boards, pedal and other 
openmgs may be rut anywhere and require no remforcament. 
ha use means a better body, more economically produced 
You will find genuine Plylock runnmg boards and floor boards 
on leading makes of cars Look for this feature when buying 
an automobile If you are a manufacturer employmg wood 
m your product, send For Full mformation regarding this "m- 
dustnal material of a thousand uses " 

PORTLAND MANUFACTURING CO , PORTLAND, ORBOON 


*A Irsdlng mnlliiai priced ear. 


PLYLOCK 
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Greater Mleage 
aadLoa d PretecGen 

This extra size Firestone Truck and Bus Pneu* 
made is accepted as the dependable, economical 
equipment where time and ni«hinniT^g are vitaL 

_ Oum-Dipping gives extra strength and protec- 
tion against friction. Every strand of every cord 
is impregnated with rubber, keeping the tire cod. 
Thenm-skid tread is wide and semi-flat — ^better 
load-distribution, better traction, longer wear. 

For better haulage at lower coat — in any field 
— pesrenger or merchandise — see the nearest 
Firestone dealer. 

MOST MILES PER DOLLAR 

t Ttrettone 

Struck and bus fnbumatics 


AMEXICANB SHOULD PRODUCE THEIR OWN RUBBER 


Factory For Sale or LeaM 


19 two Kiufera fnt at unreotrlctcd area of Lin 
apla nijihway of Nawark, N J with oevan tran^ 
IM^Uon (llroot to fotit dock un raaaalr ttlvar 
and 1 500 fret nf JUllrmul aldinir Twenty mlnutin 
to^ffw Yoph Om irtnry bulClIna 15 f<wt hJjrh 
oafUiur with enuurwan 400 fm lonK Soluble for 
ki|TiM Fofnwrlr ^Atha-IUlmr- 


Im 1155 0<H) wy tePME. 
CJIoton St. Newark, N J 


Hist aid fin* 
\kcatioii 
Bushiqis 

aOays pain 
gtianls AAlnst 
infcctlo** 



Avlatkm Madid— 

"AVUTION MEDIONE.** pdUbd hf 
AA th« WilUami ft WfUBi Coaq^wqr of 
fialtliBDrai, ii wrltun bf Dr L. IL Btur, Cmb- 
raudut of tbo Dnhod Sutoi Aniy flohnol 
of Arlstfen ModMoo ind perhopo tbo foro* 
moot oiiUiority on thli sobjeot is tbo Unlied 
Suiot. It U the first oomfdloto trwdae on 
avlitlon medicine ever writleo In the Enflliih 
Unfiufo. Thie aplendld booh U full of 
imereirt not only for the filgbt phyalclan, 
but for every ooe Intereeied In tbo progroM 
of iviailoD, aJuco on the aelecUon of the 
RvUtor end on hl« continued fitnen dependi 
aafoly in flying to ao large an extent We 
cannot mlat quoting a few of the fuoinat 
ing high epota of ihia book. 

**A flyer who haa good oyee, ia aoiuKl 
pliyaicaUy, and who takes care of Uinsdf 
will last a good many yeara.” Still age baa 
a greater effect on the flyer than on men 
in other ocoupalloii^ ‘‘Few flyen over fifty 
year* of age will ever be found flying their 
own planre.** Ten to fifteen yean b the 
practkil Hjnit of a flying oaieer 


*• d— '•Wdy, tba^lMi- 
latna eoada u of a onchpli «1 ab •miM 
■a i p ett dwd la threa ooneMle riatp. It k 
oparaiod by melon and b QoaCiettad bp a 
■m aad rvddor la tbo eoekplt or a Mkk 
and raddar Jo the Joetraotor'a obair oa tba 
graand. oomblmatloa of aovemeali of 
the Btldc oWnidder, dn eriemator oga to 
put UiroBgb any evoloUon that a plane oan 
to pot through, exoopi atialgbt forward or 
up and down motion it can to looped, 
tolled, apiu. . .Tbcae movemeate are 
ajmilar to tbooe made by a plaae eaeepi 
that they are made at a greater angular 
■peed." We are Indebted te ito publUben 
for a photograph of the orleaiator. 

Reaction time ueia and cnrioiH idf- 
balandng teeta. when the aubjeet siaade on 
one leg, flexee hh other leg at a right angle 
et the knee and maInCalM thb podtloa for 
fifteen teoonda. miy iometlinei be prodnetlve 
of amuMmeat, but they are quite emtooi In 
their lignlficaoee te the man who k apply 
log for flight traiaiag la any ab foroe. 

WhUtt Macready k trying to reach alii 


WANTED 

PATENTED SPECIALTIES 

rVsir,? articles which can be stamped fmin sliect aictsl 
and pcrtnining in autumonw, rsJiu ur hsldwars lines 
If stiracilvc in lu Hill eilhcr buy nuirijbl ur mskc satisi 
la.iijiy njyalty «rr«nEciDcnt 5md full inforoiat ton and 
Jia«ing t>v,r fiNly years In business 

TtoOTTO KOMQSLOW MFC. CO 
JBOO PnridM At*. Ckyd^ftOMo 


The Rngglae orleniator whleb wae developfid doriag tba kte war 


The eye U ail ImporUni in piloting. 
Judging dbuncfl b perhape the nKMt llnpo^ 
tani task of the eyes. "A pilot !■ consunlly 
bdng called upoo to Judge dkiance. He 
don ao partiotilarly when kaving the groaiid, 
when flying In formation and again on land- 
mg In the latt Inatanoe levying off too 
•oon, loo late, or mkjndgliii dkunoe from 
treea. bulldlngi or other obetructiona may 
to fatal" Many varied methoda have beea 
devised for teatlng jadgmatt of diitance, 
with adjufltable loda, wiree or platei of 
glsM as the "meaniing atlcka." Tto flight 
■ur^o has to be Si in^nknta aa the engi- 
neer in thb type of work. 

EqnlUbrlam k all Important In flying 
wkere loops, barrel relk and Ipunebnan 
turns irapoeg every coaoetvable poaitleB on 
the pilot Efff and oar mod every ottor 
meant of pMptloa onoe Inio pky. aad it 
ii the combined ■tMaHoai of ewy und that 
give iba brain ooneet Jndgmant Tto ttb> 
joct bfktim with dMk^ and euitroveny. 
It k a pity that tbo Rugglep orteaMtof^ 
developed duriag tto war, big aot beea 


tndee uf 40.000 feet with every avaHaUe 
device at bk oonraaad, it k aad to read 
again tto atory of Theaodiir^ famoua bal 
loon aaoenaion In 1875. Tlaaandkr. the sole 
■orrivor of the aecenkoo to JBjm feet de- 
■orfbee bk eenaailone: "At ZiJM feet the 
oondltloB of torpor whkh overoonea one 
IS extraordloary Body and mlad toootte 
feebler little by llltle, gradually and lann- 
aibly Thmre k no atrfTvbi^ Ttore b ao 
tboogln of tto daegarooe poMtbn, ooe fbtae 
and k ^d to to rkltif." Tkaandier failed 
to take htdd of tto oayiBB inba, aad to* 
came inMoalblo at aboot 26jiOD feet BH 
earrM waa a miraekL 
Ttora am, in priadidab three BMibetf af 
terting pUett for ttoir ahIHtr ip eftdttre 
aldttde o ea c Hf toem •What wo h«va tto |t»w 
pr—m ebntor. 

eencnlled by a ni^mm Ptoap vWto 'flomea 
a ooneiai Mrieih of fnah ab thioe«b Ao 
ebomber.- In afsnilating aaeeBi iU ^ k 
pumped out farter^ than it k ,ammd te 
aniar and la ihaa lgll Bg dnmat 4o ab k 
ponahted te nfm Umm 4— A k pwaltod 
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Parachate flam ued la Uadlag a dirigible 


otiL Aar ^taile nuj be maintained as 
desired . ..We aiajr use a nitrogen dilu- 
tion appaimtns. Ta this the subject 
bnalbes a atmam of air In which there Is 
a steadily inoreaalBC percenlaBe of nitrogen. 
The barometrlo pressure remains the same, 
but the exygen prcsaure la reduced by in 
creased percentage of oxygen The third 
method iavolvea the use of a rebrcathing 
maohlae In this the subjeri breathes 
over and orer again the same air with the 
carbon dioxide remoTrd He bums up the 
oiygen, thus oonslantly reducing the per 
centage." Tbeae testa sound very uap^s- 
anit and they do not have ae oorapensailon 
the thrill and glory of high altitude records 
Major Bauer re^ls the Pnlltier race of 
1923 in which Lieutenant A Williams be- 
came unooDSclous when making turns. 
'‘That he muai have been is evidenced by 
the fact that be vrent round an additional 
thne, not being sure how many Ispe be 
had completed What b the explanatlun of 
tUsT It is beUeved the answei Is centrifugal 
force . Aa the flyer makes a turn, the 
pull of centrifugal force It In the direction 
away from the pUoi's head or towards his 


Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance — a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 


feat. .The blood Is carried away from 
the hnd to his lower extremities 
Anemia of the brain, resulting in harness, 
diarinns and even onconMlonsneM results.** 
The protective devices employed In alti 
tude flying, the duties of the flight surgeon, 
the medical certiflratJon of the civilian pilot 
are among other Inicmting topics dealt with 
In a work which deserves eir^ul reading 

Parachute Flarea 

T he airplane enibraert everything in its 
serrioe For night landings and night 
moonnsUsnee work, fireworks, or in more 
dignified language pyrotechnic displays, have 
been pressed into service Sometimes flares 
are placed at the tips of ihs wings. Metal 
cylinders with asbestos plaster iutemsl cov 
ering contain the pyrotechnic material which 
slocino wires Ignite very readily The flares 
are placed at some distance below the wing, 
and the fabric covering of the wing Is suit 
ably protected 

Sometimes parachute flares are employed, 
placed In special racks in the plane and 
rdeased by a simple Bowden wire control 



BEST BLOOM X. GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS— ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheeti, made continuously since 1884, are 
the beat known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Kejntone Copper Steel for the bare metal. 

Ill 11 copper-iteel alloy is particularly adapted for roofing* 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
meul work requinng highest rust-resutance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to asust the trad^ in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Facts booklet. 


Shea^^l(CiU*Products 

Blaok Bbmm far aU pwpw, Apollo 
mmd Apolto-Kivav n oa Oop^ rfa il Ool 
vwlMd ShMU, OaJmtaaSTikk Btoofc. 
V«fao4 VooABa mad mdiaa FvoAM, 
■■■mil UaMWCbr ItaaplM: AoIomo- 
Mil m— i^gloolriaal Sli— fablllof wit 
■■■■■ss— w aiiwlirtg— Sioi* rw 



^Pfoducts 

AmaciAo OuSo wA AMrtoaaChWMOl 
Bright Tip t»UUa,TMamTU.lMivl 
M OU Stjlo uA AMrifu XmIAqSI 
■ooOiwTorM PIMM, UW 
PteiM BiMk Ptiu far all ponoiwi 
boMUot Sfaek, ■4eM Plpa md 
bgoSfaak,apMliimiipliat<w*,aM 


American Sheet and.'Iin Plate Company 

General Offices. Frick Building, Pittsburgh, Ps. 


oiiiimmii pmw 


D lP l oKl SaiiXl 

DmiqH bw OrlMu UW Yor k n uodolpMa PUMbuufc 

atmma V miimu buthStbr. i wo mw m Oo.. b« Tock Oiw 

mm Buom Bma. Pmwooti Oo. Sm PohUbm 1 m io— I m brtli 
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"If. . . 


FREQUENTLY you hear a man say, "If Fatimas 
were sold at fifteen cents everybody would 
smoke them." No doubt, but that’s easier 
said than done. For without the finer tobac- 
cos, the subtle delicacy, made possible by a 
few cents more, Fatima would not be Fatima 



"WAtff a wbuli of a diffmna 
fust a fiW ctnts makt** 


UmwTf A MivnTnttAccn Co. 


STEEL STAMPS 

METAL CBECIS 
STENCILS 
SEALS 

■III* roff I 

iRTsatEiinu STiuv* co 

mOGBPOBT, CXWM. 





MALLEABLE 

CASTINGS 

Rough or Machined 

Wc ■pcciallxc oo machined 
mallcablci in quantity pro- 
duction Many lucn who 
operate large machine ihopa 
in connection with th^ 
bualneaa find it lo rhclr ad- 
vantage to boy of UA Per- 
hapa you could do Hkewiae 


Benton HARBORLXiALLBABLB 
Foundry Ca 

Bauton Harbor Mi c hi ga n 



GEARS 

All ■Ila«a.Sia»ll 

;? 

n rtln fbr OaUtome ao 

ocia sna cui VMO 

Its 


ROTARY PLANET CHART 

With th« MW fveary PLANET CHART, rood untn 
IW. you can by iMchantcal nwana, quickly and caaUy 
locate any plann «t any hour PricaglAL DanoipUon 
ftmlahndon luqueal 

E. J BUNKER E K.W«. 4 .WMkMl», P»» 



Huther Brethcra 

SavUI Saws aad Oroovara 

StaAMlilM 

Swnalnlttea ananll RMCRtatf 

srgBTlag. Writs fgr la- 



The parachute flare nlla aaf ely to lb d 
giDund and producea a nww hrlllUnt dia- 
piay la the proeuM and for aoiaa time after 
landlag. 

AlUlufle ladlerion 

T he airpUne altimeter b iiolhiiig more 
than a amall, accurate barametei which 
reglatera the pfeaaure of the air. A certain 
preaauie la taken aa oomepondittg to a 
certain altitude, baaed on atondaid ainMm- 
pberio condiliona. But weather candlUona 
and lemperatqn rhangea Influence the prea- 
Mire drop at aliUude to such an eateni that 
the altimeter can never indicate the enact 
keigfat above the ground or lea levcL Not 
infrequently the aldmeter majr tell the pilot 
that he m flying below the ground t 
The enore involved are not ao important 
for an airplane flying at aeveral tbouMiid 
feet above the ground But i( a pUne la 
operating In a fug or at nlghli the pilot may 
be flying hla machine dangeroualy low with 
out hla Inatrument giving him auScieni 
warning for aafety 

Another principle than that of preaaure 
indication haa to be employed. The German 
pfayaiclat Behm haa now developed an alii 
lucle indjcaior baked on the pnncipla of 
the ■peed oF echoing aound, in a funu cn 
lirely suitable for uae aboard an airplane, 
Rlicn tlw sounding signal la given, a point 
uf light la aet in motion paraUrl to a ver 
lical scale by n combination of electrical 
and acoustic appliances. When the echo 
reaoliea the aoundcr, the point of light im- 
meiliately dearenda to its aero posilion Hir 
vertical scale is graduated up In 200 feel, 
and the mnllnn of the point of light ac- 
curately gages the altitude to within a few 
im hea. Thn Behm sounder once act to 
work, r4in also opvinile automat Ically and 
give a reading at intervals of half-a-aecond 
rhfl Inatnuncni should prove Invaluable in 
all croM-cvuntrjr flying 
Fur airship navigation it may also tie 
important lo know the eiact hd^ aeveral 
tlkiUMnd feet above sea level Only thus 
lan the navigator Interpret hm aitimeiec 
pressure rvadinga for meteorological pur 
poaca. Here the aound indicator beoomea 
leas usrful, and at great heights lha con 
lUctlng sounds always present on board an 
airship may cause it lo become inoperative 
A correspondent of the Scientific Amer 
(ran, Elbert N Todd of Crmfield Maryland, 
haa been working along entirely different 
lines. A very small radio transmitter with 
ita baucriea la enclosed in a nullable vcaael 
An aerial wire from the Iranamlttrr in the 
vcaael is suspended by a small parachute 
three to four Inches In diameter The 
groumt wire hangs below the veasrl and has 



a smatl weight on ha md to keep h taut. 
The device la dropped from the ainhJp by a 
radio operator and can be made to fall ai 
any given apeed by auilahly adjuadiig the 
weight of the apparatus and the alie of 
the parachute. 

When the aounder atrikea ibo earth or 
sea, a spring contact arm. held out of en- 
gagement by the pull of the weight on the 
end of the ground wire, ia relieved of tUa 
weight and cloaa a circuit The radio 
ugnal sent out Is picked op by a suitable 
receiver and aerial on board the airaUp, 
and from the tune intervening between 
dropping of the vessel end the receipt of 
the signal, the height Is calculated 
While certain erron are poaaible, such 
as varying velocity of fall due to a poaaible 
vertical movcmenl of the Jnlerveiiing air, 
the idea la worth eenoua consideration and 
is certainly Ingenious. 

Educating tlie Sriioolboy 

T he British aro thorough believers In 
the populariiaiinn of flying. Sabaidised 
light airpUne clubs, popular lectures In 
achools and other melh^ are employed Ic 
this end Onr photograph la evidence of this 
policy The master of bempiU recently com- 
pleted a thousand mile tour of the Britiah 
lairs In a De HaviJIand Moth, a moat auo- 
Lcsafnl light plane, and la seen demonatradni 
the craft to a group of typical English boyi 
at the Schoolhoya* Exhibition in London 
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A Speed end Drift Indicator 

I N « rooMt fflfht fnMB Dayton, Ohio, to 
Botton, MuMchuaetta, CapUin Bra^oy 
Jonea and Ueutmant Lyman P. Whitten of 
the Army Air Sendee flew 72S mllea In 350 
mlnulea, breaklnf the nonstop reconl 
tween tbeae two dtlea. The pninaiy object 
of the flight waa not to break reeorda, how 
aw, but 10 teat a nmnbar of Inatnimenta, 
ooch aa a turn indicator, an earth in 
duotor coBpau and a apeed and drift 
Indlcatcr With tbeae Inatnimenta croaa- 
oountiy navigation becomea poaalble even in 
fog or In the dark. Through the courieay 
of tba Pioneer Inainiment Company we are 
able lo ileacribe in detail the laieat and 
slmpleal form of the speed and drift in- 
dicator 

The base plate la mounted on the aide 
of the airplane. Suppose that ibe airplane 
la not traveling in the direction of ila 
longitudinal axis, but owing to a aide wind 
ia drifting aklewlae. The navigator it ana« 
iooa to determine the angle of drift He 
roiatea the vane of the inainiment by the 
knurled disk with n short handle until nb 
Jecu on the earih or ana appear to travel 
along the longitudmal drift wire He has 
then determinod the angle of drift 


This ia not auAcient for purponee of navi 
gallon however The jiilot moat know the 
true apeed over earth or tea The air-speed 
Indicator la a measure of the apeed relative 
lo the aunounding air. but if the air ia it 
sdf in motion, that la If there ie a wind, 
the air speed la not the true speed To de- 
termine the true speed, the dider U moved 
along tho vane until tho movable croee-wire 
IS at a figure corresponding to the altitude 
Looking through the eye-plcoe, the distance 
■cen on tho ground between the two eroea- 
wirea ia read on the aide of tho vane This 
ia a matter of geometry, with ihe markinga 
baaed on almple calcultUona mado at the 
limo of the conatmction of tho inainiment 
With a atop watch the time taken between 
two sighted points is accurately determined, 
and with a table furnuihed with the invtru 
ment, the true apeed la at once obuined 
A pilot can learn the use of this speed 
and ^ift indicator in a few Enlnuiea, and 
ho never disregardi it aflorwarda. Them 
la but one errur involved and that ia in the 
altitude, since the altimeter gives an altitude 
bawd on the preaeure of the air, and this 
may vary with olmosphenc condilbina. But 
this error dues not viuate the general value 
of the method. 




Say,Bo^ 

Ifyerhad to ^ to work, 
what would yer do?" 

Gita Job as Otter inaDuwp 
where dey used ARGVTOS^ 


There may be several reasons why you should use ordinary 
beanngs that require both oil and attention instead of Arguto 
QiUcss Beanngs that require neither Possibly you have an 
interest in an oil well Or maybe you don't believe that oA 
increases your fire hazard Or perhaps you like the smell of oil. 


But if you arc influenced by none of these reasons — why nc« 
investigate Arguto Oilless Beanngs*^ 

There are plants where Argutos have functioned twenty years 
and more without a drop of oil, without a minute out for repairs^ 
without a particle of adjustment Actual cxpcncnce shows that 
Arguto Oillcss Beanngs effect a Z00% increase in the bfc of a 
power belt, prevent slipping and eliminate 
belt dressing as well as the labor of 
applying it 

And what about cost"^ Well, if you must 
know — Argutos cost about onc^sixth as 
much as the best bronze beanng Drop us 
a line for full details 

ARGUTO 

OILLESS BEARING CO. 

WAYNE JUNCTION 
PHILADELPHIA, PA. 





OILLESS BEARINGS 


ARGUTO OILLESS BEARING CO. 

Wayne Junction, Philadelphia. Pa. 

PlcaK Knd me mformanon and faita about Arguto Oillcu Bearings 

Name 

Addreu 

City ind State 
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hang and balance 

Carpeattrt, who KNOW good tools, ihow 
their preference for Simonds isws bj using 
them in their dsily work Simondj Sftws 
ceflea quality bora of nearly a century of 
expenence in making the hnest steel cut- 
ung edges any hnrdwan Jiohr. 

Simoodt Hard Bdgg won hreafctm Koefc 
Saw Blttde$-^bwt for gomorai mm 


SIMONDS HACK SAW BLADES 


^'TW SewSlofcm** 


SIMONDS SAW AND STEEL CO. 


BflMdh SMm nd SwTiei Shopfl la OHM 


■wWiifcaJ lasa 


SIMONDS 


Pnmouficed $l-MONOS 

SAWS FILES KNIVES STEEL 



Does Your Underwear 
Meet This Test? 

The teat of underwear 
comfort U to be able to 
forget you have under- 
wear on I 

The one way ro be oure 
that your underwear will 
meet that test, la to hwlt for 
the red-woven ‘'B V D " 
loM. 

Nothlngwlthout that label 
is “B V D”-nor can U 
offer that matchleas Cbm- 
forr. Fit and Wear which 
have given **B.V D"a 
generation of world-lead- 
ing popularity 
From it a apcclally treated 
nainsook, woven in our 
own millo. to the luic de- 
tail of 111 Bclcntlfic con- 
itrunlon,“B,V D" U an 
underwear with difrrencei 
thuc count. Write for our 
free booklet, "Why the 
ICnmrineMlUlonaSay 'Next 
CoMyselTlLthc'B V D 'Bcatr** 

Be Sure to SEE If ■ V. D.** 
U ALWAYS Beanchia 
lUd-WmstubrI 



Radio Notes 

A Review and Commentary on the Progress in This Brandi oj 
Rapid Communication 


Conducted hj Orrin E. Dunlupt Jra 



A ala-tobe ncMtrodyiM aet uoed In llila location wu fomid to deliver wory good 
reaolta* In a cave at Maallo«4 Colorado, 7,500 feet above aea leveliToalaf one 
bimdred feel of wire for an aerial, atalloiu 1|000 mllea away were received 


Latest Development In Power 
Amplifiers 

A HEW develnpraetit In the field of powrr 
ampUficBiion fur radio receptinn liaa been 
introdoeod by the l*acrnt Electric Company 
Tlie device U known os a "powcrfimneT** ami 
In addition to aupplying ircmrndoua ampli 
ficaiion it opera tea In connection with the 
110-voh, fiO^cle bouoe lighting mama and 
clinunatm the necenity for **11” batleriem. 
The cDglnccn have oucceedml in clunlnallng 
the hum oauaed by the alternating enrrent 
and there ia no flurtualiun in oignal atrengih 
even with a variation in vuliago of 10 percent 
eitlier way I ikewiac the frequency can 
vary five percent cither way of the atandard 
60-cycln frequency 

Tile powerformer can be uacd with any 
receiver equipped with at leoat one atage of 
audio-frequency amplification in which caoe 
the new Inatniment oervea aa the oecond 
ntage of amplification aa well a* the **Sr bat 
tcry supply 

The device does not make it pooeible to 
dlaprnee with "A" batlerleo, used with the 
radio art, hut the powerformer fumiahee ila 
own filament current and all the **8** battery 
voltage 

Tho inatniment mcaouxet 8 by 8 by 10 
lochoa and weight 32 puunda A metal cahl 
net hounef the trandormero, choke colla, 
filter condeoacro, tiibee and wiring. At the 
rear of the caoe there la a rcreoaed panel, 
with the binding pnau for the varioua 
voltogea for the detector, radio and audio 
amplifier tubea and a ground connection 

The front of the cabinet has a hinged 
drop door which can be lowered to a 4S- 
degree angle, giving ready aooesa to the 
unit's lub^ A red pilot lamp just below 
the door IndlcaiM whether the powerfonser 
IS "on" or "off " There are no adjustmenta 
to make eacept the napping of the ooatrol 
swlioh on or off. and there are no parts 
that wear oat except the two tubea and the 
pilot lamp, The tubes conslat of ono UX 
216-B or a CX-SIILB reotificr and one UX- 
210 or a CX-SIO power ampUfler 

Gnat volume Is obulned from the iowwr^ 
former, if derired. In fact with normal olg- 
oals the radfo-frequeocy ampUfien and de- 
tector of the receiver are tnrnad down to s 
dim idov and whatever velamo oontnl la 


deaired ia acroffiplubed by the rheostats 
regulating the current supply to the filaments 
of the tubes In the receiving set In the caar 
uf a regenerative set the regenerative or 
tickler control acts as a handy volume regu- 
lator On local reception the powerformer 
may be used in conjunction with only the 
detector to give sufficient volume for a large 
siu room 

The advantage* of the device are tmoen- 
dons volume from two-tube seta with mini- 
mum distortion, elimination of “B" bat- 
teries, clear and loud amplification from oU 
receivers. 

RCA ToIm License for Gone 
Speaker 

It lias been onnounced by the Lektopbone 
Corporation of Jency City, New Jersey, that 
the Radio Corporation of America has pvr- 
ebaavd a perpetual lioenaa to non the L^to- 
pbone patents in the manufacture of cone 
type loudspeaker* for a cash payment of 
8290.000 Tlie Lektopbone Corporation ow» 
the basis patent of the cone type speaker 
issned to Hopkins and Fanand 

C. L. Farrand is the Inventor of the oone 
and his patenu date back to 1918, The 
original patenta for the diaphragm repro- 
ducer were filed in 1913 if Marcoe C 
Hopklna, for um in phonographs. Five yean 
later Hr Farrand perfeoted tho device for 
radio purpoees. 

Interrhnngmhle CoUs tw Short 
Wgveg 

Inteust among radio fans In reoepden 
of ohon wavelength sutlona haa stbinilated 
•mnl manufacturera to Introdaoe inter* 
ohangeable coils. These indnotanocs are de- 
afgned oo that they can be quiohly plngped 
Into g socket aimllar to the way vnetivm 
tnhee an Inserted in sockets. 

One dedgner dlen a set of floxlUe eells, 
which requiro tbiee maodard vaousm tnlw 
•ockem fanMallsd in lbs elnmiL lo tnse hi 
all waTsleagthi fcou SO to 2jOOQ «miM 
Dir eolb rsags fresi 30 to 109 meUSii 40 
to 100 meter*) 100 to 300 mstmo; SM to 
395 meter*, snd S5S to tfiOO neten. 

The ooOe of another isansfschagr veoebw 
W SO to um meten. Dweo Mnotonom 
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raqnlta a ipeelil dHontaol aeokat aa kayail 
that a aoll oannot ba Inaeited Ineo n a c tly. 

Tlw third nwnifacturer hu developed ■ 
•horvmve intcrohuifcible coll lyetem ivUch 
eu be Amflted readily on the radio fan’s 
present broadcast re ceW er It oonslsu of 
three coils, eacl^unlt oorapriiliig a grid and 
plate Indnotanoe A suitable base is pro- 
vided on which is mounted an adjustable 
primary coll, the coupUng of which may be 
set for best results with long or short an- 
tenna. The ooUa are monnt^ on bakellte 
atripa. The windings are bare copper 

9wIm Have Trouble from Power 
IJaea ^ 

SiifCE the war, Swltserland haa praoticJly 
oomptsted tfaa riectrlficalion ol its railway 
system. Nearly every toim of any slxe has 
Jta deotric tramways and most bouses have 
deotrlo light. The water power resources 
are being developed rapidly and current at 
voluges up to 00,000 la now earned over 
coDsIdenhla mileage by overfaead cablea. 
The networh of wires caused m much induc- 
tion that k was found necessary to bnry all 
tdephone trank lines and now the Inter- 
ference from the high power lines, deotrlo 
railwaya and tramways is causing great in 
tnferenoe for broadcast listeners. Another 
advene condjtion radio haa to contend with 
In SwItMrland Ues in tbe topography of the 
country High mountains and deep narrow 
valleys dot SwJuerland with **dead** spots. 
Despite these drawbacks, however, the Swiss 
are forging ahead with their broadcasting 
system Three stations are now in operation 
and two more are planned. It is reported 
that vacuum tube reccifen are rare, but 
crystal seta can be counted by the thousands, 
especially in ^rich and Geneva, centres of 
broadcast mg. The Zurich iransmitier Is 
said to be one of the 6nest in Furope. 

How to Prevent Motor 
Interference 

Thu Canadian Research GiuncU recently 
completed an InvesligatJon rdatJve to the 
causes of interfering noises in radio sets and 
suggestions for their elimloatlon have been 
oompilod for broadcast listeners. 


A ssries commutator motor causing a surge 
by T**hUig at the Imiahm may have its leads 
ivveised to reduce the interference it cmatea 
for near-by lUienert. Where one wire is 
grounded, Inierference from such a motor is 
■ometlmea eliniinated by reversing the leads 
■applying the motor, so that one of the 
brushes Is connected to the ground side of 
the tine and the field coil is connected to 
the live side of the line In tills case, the 
field cod Is used as a choke. It may also 
be necessary to place a condenser of one or 
two microfarads' capacity across the brushes. 

In esses where neither side of the lute is 
grounded, a choke may be inserted on the 
line connected directly to ono of the brushes, 
while the field coil may act as a choke on tbe 
other line. In this case, It Is reromroended 
to use two two-microfarad condensers in 
senes and ground the middle point 
In cases where it is not convenient to make 
oonnectlona with the brashes of a mulor, the 
condenser may be placed across the line as 
near the motor aa poorible, and a choke coil 
may be Inserted in the live line when neces- 
sary The live side of a low voltage lighting 
circuit may bo determined by means of a 
test lamp connected from the ground, first 
from one wire and then to the other The 
lamp wUl light when connected from Uio 
live line to tbe ground. 

Mctol Mill Parchment IJse<l in 
Diaphragm 

Du. Herman Fisher, acoustical engineer 
of the Tower Manufacturing Company, re- 
cently introduced a new loud speaker dia 
phragm built on the principle of a violin 
In his study nf the violin he lesrned that 
the solid backpiece of the instrument varies 
in thickness tliroughoul its area. It u 
thicker in tbe centre and directly opposite 
the bridge then it Is at the edges. Tbe back 
piece of a violin, according to Dr Fuihcr, 
is shaped by eipert hands, men who become 
artists in giving the wood the proper grsd 
ualloDS, and from its thickest point In the 
center, it tapers off nntil, at the edge, its 
thlrknesa Is reduced by more than one-half 
The principle underiying this practice Is 
that a thicker wood wdl vibrate more slowly 




Thb 4fvlM far vMorilM n4la mask 1 ^ ^ 
lafir— ■■ ar far taaara has reaaaily mm 


pmA la pcnBBBcat fans for fataro 
dovlai4 by fkoaola IL Bc^ whooo 
ova waO kaawB la iha radio pahtta 


More Power 
— for Everybody’s 
Money! 

'WISCONSIN’S More Power 
^ per Cubic Inch saves money 
for aU concerned. 

For the manulacturcr it adds 
sparkle and dash to his truck’s 
performance — which “goes big” 
with the dealer. For the dealer, 
this extra power and “ambition” 
means more sales — unquestion- 
ably. And, finally, the doUars- 
and-cents savmg through better 
mileage on fuel and oil and 
lowered maintenance costs, gets 
to the owner. He’s the most 
satisfied man of the three. 

That added power is there — evi- 
dent in everyone of these great 
overhead-valve Sixes and Fours. 
Proof positive will be gladly furn- 
ished any interested executive. 
Write 

WISCONSIN MOTOR MFC. CO., IGhraikee 

MORE Wlaconain Motors ars manafac- 

W% tursd In a full Iin« of Slxsa and 
VW Fouia, with poww rang* from 

20 to 120 H P — for trucks, 
busBsa, tracton -and conatruc- 
tlun machlnsry 








68 


SCIENTIFIC AMERICAN 


July, iras 



Electric Power For The Professions 

S urgeons, denuata and other professional men 
find the universal motor a valuable addition to 
their equipment 

Tlic power required (or certain difficult operations, and 
to aciomplwh the wonderfully fine work now done in 
profesbion.il l.iboratnrics, is furnished in handy, depend- 
able and easily ixirtablc form by Dumore motors. 
Jewelers also use Dumore tools for their finest work 

Because its vibrationless operation at high speeds per- 
mits of the greatest prcosion, the Dumore motor, m 
auy 8176 from H of a horsepower down to the smallest 
ever needed, running at speeds up to 15000 r p m , is 
ideal for professional work. 

WISCONSIN ELECTRIC COMPANY 
4S Sixteenth St., Racine, Wls. 

Dumc^ 

Fractional Hone Power Motort 




Which h Be»t? 

To buy 0 lulHlutiAl Stewart Fence, flel 
^ bcMl of ih fuinhnf protcciMm in 
prambof petty theft and other dqire- 
datioiu about vour factory or pay u much 
or more throutih loam and ilill have nolh- 
iBB for your outlay, ncepi a coalinuaDCC 
of dut anooymnee and expensa 

Wide choice of deuiiu of Iroo Fence or 
Choinlink Fnnce ((aJvaniaed after vreavini. 
allowr the wlectioo nf juit whal luita your 
Dcedi 

LH M quote you ou your requirementi 

TU SnVAlT IIOII WOlU CMPAXT 


"Hi fVWrWi Gnmiwal ham Feme JbUJeri ' 




WRIGHT 
HOIST UNIT 

There are 21 reaioni 
why you should not 
be without this super- 
hoist unit, (I-Beam* 
Trolley & High 
Speed Hoist) with 
Its 21 points of supe- 
riority 

Lot ■* loll mkomlt 
oocA omm? 

WUGHT MANUFACmiMG 
COHPAIIT 

Olb 


IMPROm 

mprsKia 

HOIST 



dun thin wood, and when the biekplece ii 
of dlfferenl thickneMes the perfeot vibrs 
tion of all tonee is achieved The thick part 
of die wood, vibrating alowly, bringa out the 
low violin tonea to their fullmt and richest 
cRtent, while (ho thinner surface throws back 
dm higher tonra, with nnlhlng lost in the 
recording Tliis result illuatrstes the fact 
ihai the backplece of the viohn Is the part 
that in reality regialcn vliilin tonea — not 
the top piece, nor the bridge nor the strings 
themselves It Is on this principle employed 
in the construction of the ba^pieco of a 
violin that Dr Fisher has modeM the new 
diaphragm It is of different thlrkncssea, 
being thicker In the centre and thinner to- 
ward the edges. 

The new diaphragm Is made of parchment 
and meuL The thin parchment records ihe 
high tones and tho mrNil, die low tonn. The 
psrchment-metsl combinition is tUck in 
the center and thinner at the sides, dedgned 
to give proiicr balance to high and low tones. 


Plan of 1BI2 StiU Good 

Transmission of pictures by radio is 
based upon a discovery made by Alexander 
Bain, an CnglUh Physloist. In 1842 auwrd 
Ing to Captain R IL Ranger, inventor of 
tho transatlantic photo-radio ayaiem 
Captain Ranger pointed out In the Pro- 
ceedings of llie Institute of Radio Engineers 
that Rain 6rst proposed a device to send 
piotures from one plsco to another by elce 
tno wires. He raid, '*Baln*s plan b so 
bsaicsily correct that it la only right to 
manbon it and to ahow how goner^ly we are 
following in his footsiepa.** 

Bain had two pendulums, which were 
arranged eloctrically in such a manner that 
if one preceded the other by a slight amount 
of the time of a stroke it was held until 
the other had reached the same poaition, 
when both then began a new stroke. These 
swinging pendnlmns were the baiU syn- 
chroniicrs which are necessary in the 
tranamiaalon of pictures by wire or radio 
On each swing of the p^uluttB/ a tablet 
descended a notch at a time at the side 
of the pendulum At the transmlttliig sU- 
lion the swinging arc of tho pendulum esrw 
ried a Hnoll contactor which rode over the 
type facai, making the ipptofiriate eleotrle 
contacts to be sent to the dbunt looelvcr 
where a linillar swtagliig pendulom was 
Iraoing the path sofoss a piece of paper 
By cl^loa] action, tho olectrlctry re ce ived 
from the tnnioihter would dlseelpr the 
paper to gtn an Impression ti the origlMl 
Captain Ranger explained that theM are 
ihe basic det^is of all radio pictures. 
Finn, the synchronous action oo^ng a 
surface point by point at both traiWBitter 


and reedvrr and second the sleotrical Iden- 
tificaiion of the polms traced out at the 
receiver 


Under 50 Meters 

Snoar^wave stationa are Increaoliig In 
number oa are tlie owners of receivers de- 
signed to pick up the waves travellni through 
apace below the lOO-meter channeL The fni 
lowing Utt of transmitters operating on wavea 
lesa than SO meters has been complied for 
their oonvenioflce 


Can 

Location. 

KC Meiers. 

FOF 

Naoen. Germany 

22809 

ISJi 

2XS 

Rooky Point, N Y 

29092 

14.93 

2XAW 

bcheneclady, N Y 

19968 

IS 

2BR . 

Cbolmsford. Eng. 

19968 

IS 

POh 

Nauen. Germany 

18738 

16 

NKF 

Anoensda, D C. 

ISTW 

16 

2BR . 

Cholinsford, Eng. 

176S6 

17 

PDF. 

Nauen, Germany 

16657 

18 

2XAO 

Scheseotady, N Y 

i4fni 

20 

KFVM 

S. a Idalia 

14991 

20 

PDF. 

Nauen, Germany , 

14991 

20 

NAL 

Waablngton, D C 

.14991 

20 

NEPQ 

TJ 8 & Relief. 

14991 

20 

NKF 

Anacostia, D C 

14414 

20a 

WIK 

N Brunawick, N J , 

13628 

22 

2YT 

Poldhu. England 

1199S 

2S 

POY 

Nauen, Germany . 

lifts 

25 

FW. 

Ste. Asaisei. France 

119M 

2S 

NKF 

Anacostia, DC 

11758 

2S5 

AGA 

Nauen, Germany . 

11533 

26 

PCMM Kootwijok, llolUiid.. 

10908 

275 

POW 

Naues, Germany . 

10708 

28 

2X1 

Selicneotady, N Y . 

9994 

30 

NAL. 

Washington, D C. . 

. 9798 

305 

2YT .. 

Poldhu, Fni^d . .. 

9869 

32 

ANE . 

Malabar, Java 

9869 

32 

NAJ . 

Great l.akea, IIL 

8680 

34 

WQO 

Rocky Print, NY,. 

. 8660 

3658 

PCMM Koonrljek, Holhal. . 

a SSIB 

36 

PCUU .Kootwljek. HoUand.. 

7890 

38 

KFVU SL a. Idalla 

. 74S6 

40 

NAS. 

.Pansaoola, Fla, . . . . 

. 7496 

40 

NAJ 

Gnat Laksa, III . . . 

. 7496 

40 

NPC. 

San Frasclscn, CaL... 

. 7496 

40 

NRRL 

U & a Seattle. . 

. 7496 

40 

NOW 

U. & S. N«r lloko. 

74M 

40 

2XAG .Soheneotady, N T... 

. 7496 

40 

NKF . 

.Anaceeba, D. C 

. 7960 

4LS 


WTZ. 

WQO 

KZA. 

%n 

PCLL 

WHD 

NPU 

aXAD 

SAJ.. 


9i«. Aasisa, Fnaee... 
N Branawkk, N. J , , 
Rocky Pbittt, N. Y... 
1.0S Angslca, C a L , . 
Lm Aagelea, Cal . . . 
.EootvUck Uanaad 
Shanm, Pa. , 
HoboIbIq. a T 

r. N. Y. 


7WP 4r 
.mn 4BJM 
. M4 44 
.'ffil4 4ft 
. «tl4 44 
. am 46 
. 6119 49 
. 6119 49 
. SIM 50 
99M 50 
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nhw Yotk to Soe Two BaJto 


Tvo TwUo ibom an •eh«f1uled to bo hetd 
In New YoHe the week of September 10-17 1 
the lUdla World*! Fair at Madiaon Square 
Gaideo and ibe National Radio Expoaltion 
at Un Grand Central Palace. It la the 
opfalon In radbr'clrclea that ihla wiU be 
the laat year to witnoa two radio ahowa 
ataf^ In New York at the aame time 

National Radio Ezpoalilnn Corpora 
doa orgaiilied by leading manufacturen 
for the purpoae of eondoctbig radio ahowa 
iMod the following alatcment to lU atock- 
holdeni **11 la geaerally agreed that the 
bolding In certain diiea of competing ahowa 
bf rival pf u i mH ei B la a aerkiu burden on ibe 
irfdaatry Thia altoatlon la partkularljr acute 
In New York, where for ecvnral yeora con 
petlng ahowa have been held. Hie director! 
are confident that after thia year there will 
be only ooo radio ahow in New York." 


Protective Rolee for R adio Seta 

Tin National Board of Firo Uoderwiiten 
baa a aet of ruin for the Inatallailon of 
radio antennaa and proteotlve devicea. 

The regulatlona attpulale that the lead In 
wire moat bo of copper, approved copper 
dad ateel or other* metal, which will not 
corrode axceealvdy. and in no caae aliall the 
wire be amaller than No. 14 BfiS gage, 
except that bronxe or oopper-clad ateel nut 
Ima than No. 17 In aiie may he uaed 

**Each lead in conductor aliall enter the 
building throogh a nonH»mLiulible non 
abaorptlve, inaulallng bualilng alanting up- 
ward toward the inNlde. or by meana of an 
eppreved drdoe dealgned to give equivalent 
protection. 

"Each lead-ln ahall be provided with an 
approved protective dnrlce ( lightning ar 
realer) which will operate at a voltage of 
500 volla or Icaa, properly connected and 
located either imdde the building or at aomc 
podat between the entrante and the re- 
orlver which la convenient to a ground, or 
outside the building aa near aa practltable 
to the point of entrance. The protrelur 
•hall not be placed in the vicinity of eanily 
Ignitable atuff, or where naponed to inflam 
mable gaaea. dual or flyinga of combiMible 
maierialpi." 

The ground wire may be bare copper, 
bronze or approved cupper-clad steel and 
ahould not be amaller than No 14. The 
ground wire running from the lightning 
anesier to the earth ahould run In as 
straight a line aa possible to a good per 
manent ground. 

Preferenoe is given in the rales to the 
ooM water pipe. Other permissible grounds 
■are ground^ ateel frames of buildings or 
other grounded meul work in the buildings. 



Dovld Locfwo la hore ahowa d ea w wi * 
alnulaa ■ now vocaom tube do- 
vokomlby Ua brathar, Drw Blg^oad 
Leewo, ■ Cmuhi ia v oa ioT 


This view wu Ukea from one of tbe 
masts of tbe Rogfay aUlkm niHl 
shows Ibe oeafnl InauUton ood the 
cage aerial 

and artificial grounds such as driven pipes, 
rods and plates. Can pipes should never 
be used fur radio earth cuniacta. 

Tbe protective ground wiro should be 
guarded wlirre exposed to mechanical in 
jury, and an approved ground clamp should 
be used where the ground wire la connected 
10 pipes. 

Tho rules state that the tirutective ground 
wire may bo run either iiisidfi or outside 
the building but wires Inside the building 
must be luxiurely fastened and should nut 
come nearer than twu iikIics to an electric 
light or power wire nut in conduit unless 
separated therefrom hy Mime cuniinuoua and 
firmly fixed non-cundurtur, suih as poni- 
Jain tubes or approve^l flexible tubing 
making a permanent separation This non 
rondaclor sJiall he in addition to any regular 
Insulailun covering the wire 
The function of a lightning arrester Is to 
drain the ac.cumulatc<l static charges off 
the antenna and aciording to the rules tin- 
atmospheric electricity may be Ie<| down 
to the earth through the cold water pipe or 
radiator inside the house However, It is 
recommended that the lightning arrester 1 h 
placed outside the huur«e so that the ground 
wire from the arrester will run in a straight 
line to an earth connection outside the 
home. A pipe dnvrn in the earth can be 
used as this ground 

German Tubes Differ from 
American 

A NEW type of vacuum lube has been in 
Tonted by Dr Sigmund Iam-wc of Germany 
The underlylug basic ehnient of the new 
multiple tube Is a resistance sealed in an 
evacuated glass lube The resistances con 
slat of glass rods with welded connections 
on the surface of which there is dcpositnl 
a fine meialJiu compound film, wbJih serves 
as the resisting rinneni It is all encluscd 
In a highly rvacoanHl glass tube This re- 
malance la said to be positively free of 
capacity and therefore will not retain any 
electrical charge The resistance remains 
constant and will not vary with icmpcrutiire 
Tbe multiple radio frequency tube con 
tains two or three grid units and it is con 
tended that thia hu made it pnssilile to 
o^rcone the difficulties of resistance cou- 
pled radio-frequency amplification ingrther 
with tlie fact that the tube uses a double 
grid system having a very low Iniernal ohmic 
mlstance FarlbcrmoTe, un account of the 
faol that tbe unlla are locateiJ so rJoaely to- 
gether, the leads are very abort, lh^«by 
reducing tbe capacity effects. 

Inside the main lube there la alao a 
smaller tube oonulning a mica coupling 
condenser so that gases from the mica can- 
not destroy the vacuum of the main lube. 


BiMnrrKAMES 

are the acme of quality in 
auto-body construction. Builders 

of the better class cars feel warranted 
by experiment and experience in con- 
tinuing the use of good hardwood for 
body frames. 


The slow, even growth of 

A^higan and V^sconsin HAE^ 
MAPLiB produces a super-hard hard- 
wood, firm of fibre, tou{^ and uniform 
of texture. It is one of the strongest 
of American hardwoods. Intensionor 
compression along the grain, also in 
bending,Hard Mapleis stronger than a 
sted part of the same length and weifl^t. 

Add to the above, its great 
screw holding power, plus its 
high finishing qualities, and it is easy 
to appreciate the rapidly extending 
preference for Northern HARD 
MAPLE, the“rattle-proof ’’hardwood, 
in body building. Also, ideal for seats, 
steps, rails and floors of motor busses. 
Steering wheels are likewise of HARD 
MAPLE and so are the spokes, rim 
and hubs of the popular artillery wheel. 

HARDMAPLBmaybebad in muced can with 
Beech, Birch and other dceirable Northern 
Hardwoods. Wnte for list of Member MQUs. 


Mmjr ww m»nd xou m Frmm Cofigr of our bookimt, 
" Hmrd Mmplm in ihm induuirimm**? A bond- 
book on the mmny prtditmhlm mppiiamtionmoi 
thia super -herefiroof/ tfO pages, 32 Mllumtrm- 
tibns, iO fehiea of offiatml tests end euthenthi 
dmtm on «!/ oommeroie/ Amerioen hmrdwnodm. 


W 





L 


NORTHERN HARD MAPLE MFRS. 

311 p-R A. Building Oahkooh, Wlaoonatn 


C/se Lcnr Orede VAAD 
tor Hi^b Oreefe Crates end 
genes JIfor* mtrwgth with 
Ises weight Sores gpece, rfah 
and/reight fliaidanaiiat/ghta 
and dehrera goods intmot^ 
boat /or expert 
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Runiimg Ahead— or Just Rumiiiig? 

Machines nm on. without thousht of runniniz ahead. 
see 

the room for improvement! You i^omptly see the 
improvement register, by closer watch of the operat- 
ing And you get new "leads" to improved design 
from your check-up of production-gains on 

Counters 

Thu SroaD Rotaiy Ratchet Gnm- 

ICT (No 6) counls reciprocaUDg nove- 
mcOlB of the lever, u requHed for rword- 


iiM the output 
oT many auall 
m a c h I D fl a 

When the lever 
IB moved 
throuah IB 
angle u( 40 to 
60 degma, the 
counter ■’>1^ 
ten ooe The 
furlhar the 
km ■ moved the higher the 
numbev regumred. A complaie 
revoluhoo of the lever iqpU n a 
In. Tlui counter can be 
adapted to no nd of oMintag purpoaoi, 
^ rvgulalBg ibe th row of ibe levet 

ntca, (Gd nMf4f ) 

SiaaM Aon/nHofi CouaUi of noulaf 
modal. aLo «2 Oa 





Thii large Rn S«t Rotarp Ratehat 
CouBtar recevda the out p ut of punch p i La a ea . 
metal ilampng BMchmrj and oiheri where a 
rrapncalng moveinait ndicalei an operatun. 
Repalen om for each throw of the lem. and 
aeli back to xaro from any figure by turneig 
knob once round. Provided wab from four 
to ten figure wbeela, aa mnred Price wab 
lout figwet. aa dhttbalei^ $ 1 1 .50 (t-) 

Fi<f|iHpp^ wah lock and k^ to prevent lnm> 
penog wah the lecoid, $2.(W0mn (Coffia 
then haU^ afm ) Set-Back Rawfuflon Ceun- 
ier.$ia (Lut) 


The y eeJer hookfel will ahow sfou couniers h regisier InereaaeJ 
ptoJudkm at ANY mathint. Sent free h all vAo may mtei 
wtUi the pmhlem^in tnoenthn, engineertng or manufaciaring 

The Veeder Mfg. G)., 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AasouiaicJ jiriLC iRf6 with the Sacnufic Amertoon 


WOOLWORTH BUILDING 

3 JJ flTwiJttiiy N V C 

TOWER BUILDING 

Chicago, lU. 


SCIENTIFIC AMERICAN BLOQ 
Waihingtun, D C.. 


HOBART BUILDING 
San PranetKp, CoL 


VAN NUYS BUILDING 
Los Angelci, ( mL 


Books and Information on Patents 
and Trade-Marks by Request 
Associates in All Foreign Countries. 
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Two different forma of tke newly derbed mnlllple mdio vaenom taUbea Sr* 
ahowa above. Hie lubes conaprine complete detecting nnd unpUfylng drcnlts 


The Urge lube ia one glsM bulb with four 
amsller bulbn encased 
It la cuntcniled that the audio frequency 
tube will permit a Toliage amplificallnn 
more than ipSOO timet on frequencin he- 
twocQ 50 and 10,000 The one lube con 
taina a radio-frequency ampbfier, delector 
and one power amplifier combined Seine 
tlvlcy of the circuit in which the lubes are 
employed, high amplification and a guar 
antced life of 1,000 hours are tho features 
of the lubes. They are not on the American 
market but it la understood that an 
Amencan company may be granted a llcenu 
to manufacture tlie lubca in the United 
Sutea. 

Voltmeter to Test and 
Batteriee 

A DmscT current voltmeter, a portable in- 
atrumenl, dcaJgned espeoially for use with 
radio rocelvlng aela and known aa type 
DO-d, faaa beeir introduced by the General 
Flrctnc Company The Inatniment has a 
double scale, nro to TA and nro to ISO 
Volta, which combinations are moat suited 
for measuring filament and plate voltages 
PA” and **B” batteries) 

Each inalrumetit la equipped with a set 
of 16 Inch Irada with lermlnala and the 
dpvire can be mounlAd on the panel of the 
rrcrlvcr or used portably It will probably 
be mure useful aa a portable Inatiument 

Weather and Radio 

Invfjtications of radio wave propagation 
by engineen at WGY show that the aignaU 
are belter 600 miles from the tranamilter 
than they arc at 300 miles. It waa found 
that signal strength drops off rapidly dur 
ing the fint 300 miles but is ttronger at a 
rct,eivrr 600 nules dlslanl Be)ond the 600- 
mile limit the signal strength gradually 
weakens. The engineers esplalned that these 
distanens are not definite values but averages 
from d large number of rHccpilon reporta 
A aludy of the tones in which fading oc- 
eiirt ahows tlut Jt is wont between 200 and 
500 milea from the transmitting station, 
fherefore, broadiaat service la more reliable 
at 600 miles than at 300 miles because fad- 
ing is leas and iho volnme la slightly in 
creaaed. Reception reports indicate that tha 
rate of fading increaaei steadily aa the wave- 
length growa aborter 

Furthermore, the Investigations Indicate 
that the relationhlp of barometer pres- 
sure snd lemDoratiira srhh ndln Aandltlnna 


is not definite, or If it is definite, that it 
is ao complex that ll ia not yet understood 
Temperature seems to hsTc no effect upon 
the signals, although static incroaaes as the 
temperature rimes, especially In summer 

The barumetrr pressure aecma to make 
little difference In ^gni) strengih when both 
trannnmer and receiver are at the same 
pressure When tranamiaalon if from ■ 
high to a low preaanae area, tranamladoo ia 
best at abori and at long diatancei, but 
at a medium distance of 600 miles It ia bem 
from an area of low to an ares of high 
presanre 

LaiMt Poww Take 

The UX171 ha, bMa Inltodnewl a, a 
new power tube for uae In the last andto 
•tage of storage battery operated reociven. 
The filament ourrcni b controlled by a 5 or 
6 ohm rheoaut and can he operated from a 
S-voli alloroating current sup^ The maxi- 
mum plate potential is 180 volts, negative 
grid bill or ”0” battery should be 40 l 5 
volu for the full 180 volt battery The 
approximate plate onirent- in mUiamperes 
b 20 

The output from thb tube b ao powetfal 
that It IS ImpenUve that a traMformec or 
choke and condenser be pbeed between 
the tube and loudspeaker It b lecom 
mended that the plate current be delivered 
through an audio frt4pwncy choke of from 
10 to 30 henries. A 2 to 6 mionfand ooa- 
denaer b then conneeted In one lead of the 
loudspeaker and the oilier loudspeaker lead 
goes to the “B" battery side of tbe ohoke 
If preferred tbe output may be deUverod 
to the primary of a 1 to 1 output trans- 
farmer, the seooDdary of wblefa b eonneoted 
to tbe loudspeaker In either event tbe 
direct CBTrem from tho tube will not flow 
through the loudspeaker The funcikm of 
the trinnfonnor b to Insulate the loud 
speaker from tbe high voltage used in the 
pUte circuit Only tbe dealrable alternatlnf 
current component will bo passed to operate 
the loudspeaker Thb tube has tbe new 
standard UXbase 

IJX-200-A In Laleat Delector 

Ten UX-200-A Ja a aew and more- lenal- 
tlve detector tube developed by tbe Radb 
Corporation of America It epscites In 
oonneetion with a sii volt storage battery 
and a battery of 45 volts, Tbe filament 
current b .25 amperes and tbe plate Im- 
pedance b rated at 2M00 ohnm A len 

Mim rhMMta* iiH, t L ^ 
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j0002S mfdL pid condtnter are racomnieDded 
C(r UM with tkb tnbflL It U of tbo muim 
gasml detif n ai the UX 201 A 


Eav^adropplng on tho Brain 

Da. E. D, Adbian, of Cambrldfo Uni 
TortitT In a paper read before the Pbyal 
okgical Society In Elngland auHciied the 
pgaalbllty of eaveadropplng on the homan 
brain hf meana of radio Inalrnmenta, In 
which vacuum tube arapUfien play an Im- 
portant part 

Dr Adnan aaid that he believed that 
within the next few yean it ehouM he pos- 
ilble to read the mam lypei of brain mee- 
aafea paaaing down from the brain na the 
narvea to the muaclca. The paaniog of the 
toeiaagea down the nerves seems to cause 
an electrical disturbance and Dr Adrian's 
apparatus records on a rapidly moving 
plutographle plate the Impulses along a 
siiigle 6bre He ‘‘decodes” the nerve im 
pulse by segregating a single fibre of the 
ayatem 

It was pointed out that the sense organs 
In the dun which register leraperelure, 
touch and pain are too close together fur 
Stay segregation but the fibres In the muscles 
are farther apart and can be used as ■ link 
Wween tbe brain and the radio recorder 


New Traffic Manager 

F E. Handy of Auguata, Maine, U now 
Traflic Manager of the American Radio Re- 
lay League, having soccceded F H Schneil, 
who resigned to pursue an experimental 
career 


Composen Say Radio Reduoes 
Rojalllee 

Toll broadcaating, aponaored by adver- 
UaerSt haa not reached a paying basis, ac- 
cording to W E. Harkneaa, an official of 
WEAF, in a atatement made at the hearings 
on the radio blHa before Congress. He said 
that the American Telephone A Telegraph 
Company hoped to ahow a profit from broad- 
oaatlng thla year 

During bis talk Mr Harknesa said that 
tbe broadcaating of a oertaln play in New 


York increased the box nffire sale by 3.000 
tlckeia. John McCormack singing over the 
radio brought In fiOjOOO orders for a single 
record and a WEAF client leccWod SOOjOOO 
letters from listeners in connection with a 
popular radio feature. 

Gene Buck, President uf the Socjdy of 
Authors, Compoerrs and Puhludtf-ni said that 
radio had caused the sale of sheet music to 
drop fifty percent 

John Philip Sousa said that bln rcyyaltlca 
had been greatly reduced breaune uf radio 
His first published work aitamad a maxi 
mum monthly income of 160 000 in royalties 
before the days uf the phonograph ami 
radio hut in 1925 his iocunie from royalties 
dwindled to 929,500 The bandmaster 
blamed radio for the reduction 

Neutrodyne Palnit 

A PATENT covering an arrangement for 
elunJnaling magnetic coupling between any 
number of cuili In an eleetric circuit by 
mounting the coils at a specific angle with 
respeit to each other has been laiiued to 
ProfeMor !«. A Uaanltine by the United 
States Patent Officie The number of the 
patent is 1,577.421 and is the fourth in tlwi 
series cxivering the UaseltiDe neutrodyne in 
ventjuns Ten claims are allowed in the 
patent 


Cone Equipped with Soundboard 

A CONE type loudspraker equipped with 
a soundboard has been Introduced by the 
Stromberg-Carlaun Telephone and Manufac 
luring (.ompany The soundboard Is in tbe 
form of a wide wooden ring upon the inner 
edge of which the cone la huilt Tbe en 
gineers contend that the wooden ring la 
designed especially for vibrating at audible 
frequencies ami therefore adds a fullness 
and timbre to the lower notes The instni 
meat La made in the form of a tip-top table, 
the rone ond soundboard Imitating the top 
surface when in the horiaontal poailion. 
The speaker la mounted on a pedestal with 
legs. 

An extra long cord, twenty feet in length 
enables the use of the loudspeaker sume 
distance from the receiver 



9 . : 


b aww aqnippad with ihfi ktaal type of vaemm tsbe trwoa- 
Wllh It, U li poaaMe to Mliilalii toag diatuMe eommulea- 
i of C. W. or lodlmihono Noto iho forolga vacoua twhoa 


Within easy / 
Ddiveiy Distance 
Everywhere ! 
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Electric Ventilation 
for 

Stores 

Offices 

Shops 

Factories 

Garages 

Wardiouses 

Foundries 

Mills 

and Korea of other places 

When you want venti- 
lating equipment, you 
want it quick. 

That’s why complete 
stocks of American Blow- 
er ventilating apparatus 
are carried the leading 
electrical jobbers In all 
principal cities. 

Electrical and ventilating 
contractors everywhere 
handle and install Amer- 
ican Blower fans and 
blowers for stores, offices, 
shops, foctories, garages, 
homes and countless 
other installations. 

Proper ventilation pays 
and pays well — you can't 
aifoid to be without it any 
longer. 

Your local contractor will 
gladly quote you on in- 
stalling American Blower 
Ventilating equipment. 
The cost is siupnsingly 
low. 


AMKRICAN BLOWSR COMPANY. DETROIT 
hrmneh Ofrinmm in AH P rincipml Ciiiwm 
Canadian Birucco Company, Ltd., WirtdMr Ont. 


merican Rlow%r 


VKSiniJkTtMa.HRATiMa.AiB cowDinoinsra. I 
MaMufasturm of all lypoa of Air Hsadil^j 


-UiteoifiBT 
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[libber locked /i^Afetal 



Bundvd auel pipe lined 
with Vulcfl-lork rubber, 
■lao elbowe. teee, vnlen 
and ether flttlnie. for 
•braelve mod eammiwm 
eervica 


Steel tank rare wlcb 
Ooodrlcb Vutea - 1^ 
rubber linlns arc la 
t the 



courtry < 

atkacM 

roaleee* 


I N this test a strip of 
soft rubber 1 in. square 
was attached by a butt 
joint to a steel plate — 
the only connection be' 
tween rubber and metal 
being one square inch of 
"Vulcadocked” surface. 

The joint easily supports 
the weight of two men. 

« « • 

“Vulca>lock” is a new 
process of attaching soft 
rubber to metal — not 
glued or cemented but 
"locked” by vulcaniza* 
tion into the "pores” of 
the metal with a union 
that is pracdcally inte* 
graL No hard rubber 
bond is necessary. 

This opens up innumer* 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop* 
erties of soft rubber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 

THE B. F. GOODRICH COMPANY 



sa-lpcki 


Eflthblbhed 1870 




Chute* mod tauiidcra with 
Vole* lock covurios, appHtd 
IB the Ooodrlch CcGtory 


Ahrofi, Ohio 


The Vuk* lock cover oa 


—^(Vul- 

robber 

covwiog oT umy tbkk- 
ima to ree ia t ofaraika. 
TImo ihceti BwbefaMt. 
•heored or pawned a* n* 
qu to tell I 
■ DOppere i 
leuriM. 


bouelnci pniUct* Dotel 
from cerroiloB end 

•b 



^ A Process Developed and Perfected by 

Goodrich 
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CronlloaT 

In tho Mur Ihoo of the Sticnufic Amerl 
can, pRfi^ 310, Profcneor D Mac- 

Millan of ilie Drpartnifnt of Aetronoroy, 
UnJvrreity of Chicago, publiehed an article 
entitled *The New Cownlogy,** In which 
ho outlinetl a preat coemoloptcal cycle 
Stare radiate tlirir cnerpy away Into apace, 
he bellevca, and tine enerpy evolrca elec- 
where Into atome, new etara are ihua uhi 
mately formctl The aigiiificanre of the 
MacMillan cytle, if ili truth cm i)e eaub- 
liehed, would be that die unJvrree it not, 
after all, running down to cold eitinctlon, 
ea many coemolitpiale believe.. 

Dr J A MbWilliamH, ISofcwor of Coa- 
mology at St Louie Univeniity I St Ixiuie. 
Mo > comment a on l*Tofemuir MacMillan** 
article m a letter, wliuh we aiihjoin, to- 
gether with tho reply of Profreenr MaeMlIlan 

Editor Seieniific Amerli an, 

Di'ar for 

**Tho New Coafoolofcy** by Profeaeor 
MaeMlIlan In your May number, muai 
Murely have aruueed comment Specu 
latione about bow the worbi may recon 
alllute lie available energy are alwaya 
faacinatinp, and Prnfneor MarMillan 
makes out an Intereating case for hie 
theory >or eome time paet the trana- 
formatlon of ponderable matter Into 
energtung ether, though acarcely aup- 
port^ by any direct evidence ao to tbe 
tact, haa proved to be one of tbow 
con jeei urea that capuvate the mind. 
ProfeeMor MacMillan take* the next 
step, he pofllulatea the rcconverelon of 
cnergiTiiig ether back into ponderable 
bodies, even into highly organixed aloraa. 

My peraonal reaction to all ihia ia, 
that all bough It la eonceivablo that a 
world may be a perpetual mndon ma- 
chine, there do not appear to bo any 
reliable Indioailona that thla particular 
world ia auch. The baala of Profeeaor 
MacMIllan'a theory aeema to be that 
*Aioina are certainly being evolved 
aomewherc.*’ The "aomewbere’' ia not 
important But to say that they are 
certatnlj being reconadiutcd ia aaklng 
ui lo go rather far with him in hla 
enthuaiaam for hla theory The reader* 
of the Scienriho Amenean would, I be- 
lieve, be Intercated in having the data 
that aloDiB are reconatliuted anywhere. 

Certainly it ahould be a great dlacor- 
eiy if the world were abown to be con- 
tinually mtoring Itadf in cycle after 
cycle But what the ISofcaaor haa in 
mind by hla allualona to creatloiv 1 
Gonfeaa I cannot see Surely he cannot 
mean that the cnnvenlon of ether Into 
atoina la a cose of outright oreadnn. 
And Ilia rendition of what our grand- 
father* held about the nix day* re- 
quired for the geneaia of the world la 
hardly a propo\ for Sl August in con- 
Bidcrtbly antedated our grandfaihcn, 
and he with many other* of bin dma 
allowed indefinite eons for the fonna- 
lion of tbe world. 

1 do not cwntend that Profetaor Mao- 
Mlllan’a theory la impoaalhle of verifi- 
cation Itfl vorificadon would be only a 
greater manlfeaiotlon of the Intricate 
and idupendnua way In which the world 
la defigned lo carry on But that ha 
verificatton would make origlul crea- 


dort and designing unaeceaaary, la Im- 
poauble lo ace. Th« ntenaion of the 
wurliTa existence over conndcaa eona 
does not in tbe leaat affect the evi- 
dence nf rreadon, and relnlorcea that 
of design 1 do not mean that Pro- 
fessor XfacMilian Infers the contrary 
conclmdnn Purely physical science, as 
he rightly say*, has no way of dealing 
With creation Phyrical adeiice atarta 
with the world aa a datura, without 
going into the ■nleccdenia of the very 
matf^al world itself However, his 
allusloiia to creation may, 1 fear, mU* 
lead an unwary reader aa to their 
import anil are thus my excuse for 
offering for your *' Editor** Mall** these 
few comments. 

Sincerely your*. 

J A. McWtUlama, 
Profeaeor of Cnamology 

Profeasor MacMillan'* reply to the letter 
prlnieii ahovo follows 

Editor Srlsntific Americao, 

Dear Sir 

If Professor McWilllami wtU be good 
enough to refer to ray paper In the 
A%trophrticttl Journal of July, 1918, he 
will find Ihil the idea of the reg^enera 
tion of matter woa not the ‘'next” step, 

■s he calls il, but woa the first step in 
the aeqnence of mj Ideas, the Idea of 
the degeneration of matter, aa a matter 
of fact, was the second aiep. The sec- 
ond atep has received mors publicity 
than tlra first, owing to tbe relatively 
recent conversion to it Jeana, 

Oliver Lodge and otbva. In mf o|dB- 
lon the two Ideas ahould not be aept 
rated, but aboold- aund or fall together 

Aa for the remainder of hit letter, it 
la a pleasure to recognlae Ids phllo- 
■ophlcal aultude. Every IntoUeotoal 
Btruoiure. cosnologies In partioolar. 
retu upon a system of postnlttes which 
are not matters of avldenoe. 1 have laid 
considerable stresa upon this point In 
pylons publications (see, for example. 
Science, August 7. 1925), and 1 ahould 
like to repeat that there la nothing oom- 
pelHng In any poatulate. Only those 
who cbonse to adopt a poatulate are 
bound by It. others are free to make 
another ohol^ or, if they are like the 
majority of people, they may refuse to 
consider the matter tltogotbar 

The statement that "atoms are eer- 
talnly bmng evolved aomewbere" rests 
upon tbe postulate that <A« Universe 
does not cAonge always in any one 
direction. Atai^ng. aa 1 have done, 
that Btomlo degeoerailon la tbe source 
of the stellar energies, then, in accord- 
ance with this postulate, regeneration la 
certainly going on aomewhare. If one 
does not choose to aooept the postulate 
the conclualon dliappeam of iu own 
aeeord 

Aa lo hla referencea to creathm. It 
aeema to me that Profeasor McWinJama 
ia connecting together atatementa that 
■re rather far aput In my artloles. My 
allualoq to our gnndfauiei* oxhI our 
fathers In my Intfodootloa wia mmly 
for the purpose of dunohing haatily the 
flow of ideia In rfUdvety recent times 
with respect to ooamolm. Certainly 
many of the anefeot phUmpfaera aiM 
tbe early church fathen had very lofty 
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kleu on tbew motton, but lb» lay 
oatitda of tho picture which 1 wta 
•keioUns. On m pfaUoooi^cal aide 
Um qnertloa of emlloB la oof er cd by 
lha poatplale that lAc pkyitieal universe 
U cvniinmotu in time ThJa poatolata 
eiclodea the aoUon of creation, for the 
BMmeDt of cnation would be a dtioon- 
ttnnity 1 belCm that almoat all aclen- 
UM more or leu oonaolonaly adopt tUa 
poatulaie. It !■ certainly one of the 
poatulatca of the doctrine of erolndon. 

Aa for the doctrine of deoign, I have 
no poatnlate whioh coven that p^nt, 
and I cannot ace any object to be 
BchleTed In nuking one; However, I 
am entirely in avmpathy with any one 
who la inieratcd in making a degniie 
antoi of poatolaiea. All tlut 1 aak la 
that bo be careful that hie poatulatca 
do not ooBtradJet ono another 

Thera ia nothing a pnvn that dia- 
ringuiabu any one ayatem above aU 
othata. 

Yonra very truly, 

W D MaoMHUn. 



MoffW OB th« Swbjeel of the Undertoiw 

In the Scientific American Digeat of laat 
Angnat there appeared an abairaot of an 
article written by the noted pbyalonraphcr, 
Prof W M Davia, of Harvard, in which be 
ondcTtook to demonatraie that the ateady 
undertow of the ocean beach la a myth. 
Many of our readen now refuae to uke the 
Profemor'a autementi lying down They uy, 
In effect, *The undertow may be eapjaio^ 
away— theoretically, lot we have been In it, 
felt it. nearly loat our llvea on account of It " 
la thia no-andertow theory to be exploded 
by a mere fact? Here la what one of Prof 
Davia'a opponenla— name omitted by mqueat 
— baa to nay aboat the undertow i 
liAlitor, &lcntifio AmcH6an 
To your diacuaalons of undertow, will 
you permit me to add my own obeerra- 
tiou and deductions^ 

I am an expert swimmer and have 
Bwuin much in the ocean at various At- 
lantic bearhea and frequently during 
atoTtts at Virginia Dearh, Vlrglnu, when 
the undertow wu atrongnt 
To Don^wimmcra the untlertow fre- 
qnently means a swift current oion^ the 
beach, which tends to sweep them off 
their feet This la obviously not the 
anbiect under tUacusuon, but is men 
tinned here only to draw the distinction 
between that and the outwardly Rowing 
current of the true undenuw 
1 am familiar with the theoretical clr 
culsr or eUJptlcal motion of the particles 
in a wavs before U breaks, but after it 
breaka, a volume of water u thrown for 
ward above the surface before it, and 
travela toward shore. Any swimmer can 
lel| you the difference l^ween the Im 

K ot of the broken wave and the gentle 
t of the unbroken swell , and the rush 
of the wave cemlng onto the beach will 
Btteat the movement of water aburewird, 
aa each wave (after breaking) foama 
towud shore above a lavcr of compan- 
thrdy quiet water Incidentally. In ahal 
low water, the tnmmlng awirl of the 
wave draws with It, for a few lachea, all 


ba aaea by the aand shifted from the rip- 
ples on the normal aand bottom Pi^ 
ably tbla h due ehlafljr to fncibin. 

The Inconung waves, having traveled 
Is, lottghly speaking, on top of ibe 
water, the water runs up on the beach 
reoedea, following the slope until 
below the water level, and then traveU 
omiererd beiow tneoning breakers When 
swimming la rough water, I always lake 
a^niage of this when going seaward, 
by swimming with my feet well down, 
and diving deeply under incnmuig 
'mvea, but when swimming toward 
ah^ It is far eaaler to swim flat on the 
surface and lei the Incoming waves help 
one aahora. 1 have never experienced a 
oonunoous outward curreoi (though 
neariy so) aa each incoming wive mo- 
tlrsga back the water below iu 
The undertow seems to be greater as 
the sbpe of the beech increases, or as 
the surf brenmea more heavy In the 
first case, the ratum flow from the beach 
starts with greater velocity, hut la soon 
slowed down in the dooper water and la 
not Ironblesome, in iW scoiind, the 
reium-Aow is of greater volume, and can 
c*uae a considerable current 
There ia another factor that affocia 
the non-awlmmer on a sloping bottom, 
that thus for ssems to have been eo- 
liraly overlooked. It has nothing to do 
with current, but to those uniamllUr 
with the wster. it might be mlsuken fur 
an adverse current or undertow It is 
t^ dificulty of wslking up a slope with 
the body nearly submerged The weight 
(that ia, the preemire between the feet 
and the bottom) of any one submerged 
above the annpits u very alight, owing 
to the diaplaonaenl of the aubmerged 
portion, consequently, it Js harder to gel 
a foothold because the frirtlon of the 
feet on the bottom is less. At tbe aarae 
time, much greater force than usual la 
Deeded to move the body forward against 
the rcaiaiance of the water, and the b^y 
must be leaned far forward before any 
progresa can be made. In othcor words, 
the thruat which the bather must exert 
igainat the bottom la mcllned at an 
angle to the vertical, called In 

cJimbing up a slope, the angle ""Y** la 
iniall, compared to the angle in de- 
acending, and with the amall friction 
existing, the feet get a very poor grip. 
In fact. It IS very hard to climb ■ rfope 
when nearly submerged, but very easy 



to deacend This nuv hr tested by 
walking os far as pnasibfe down tbe slop- 
ing flom of any swininiiDg pool, and 
Ihm trying to walk back 


The Anti-Aircraft Question 

Believing that tlie arilole on aniiuircnfl 
artillery may have given rise to some qnrs- 
Hona In the minds of other readers, aimilar 
to thoee which occurred to Idcntenanl GardI 
ner K Flake, we are passing along the add! 
tlnnaJ information from Colonel (l^oke re 
celved In oonnecUon with the following 
letter: 

Editor Soienllflc American 
1 have read Colonel Cloke'a article 

■ 1 j .1- 



Cbny a EHtme Aumw- 
Bae in your car and 
■feguaid your iparc ifao 
with Powvrvtcc) Amow.' 
lock Both ate mado 
of YeSow StnnL Ask 
yw acccaoty dedn 


Safety- 


First, last and all the time Safety for the man in tbe 
air, lor those below- -and for the load bring lihcd 
Safety ia always in the mind of the careful man 
In ehnrge of conairucilon That'i why he ImiatB 
upon Inipcctlng his wire ropci os car^lly aa be 
docs the balance of hii boiating machinery 
And that'i why, ao often, he apeci flea Yellow Strand 
Wire Ropea He knowi that the words, *'Yellow 
Strand" designate a certain very dcflaite high grade 
•^sad that tlw strand of Yellow that la "laid'^lnlo 
the rope prevenfs hb accepting, by mistake, a rope 
oi lower quality 

PtoMMrn la win* mpo mssufiKnirs, dis makats ol YsDow 
Btrsod sIm Budui all Mindard Irsdsi for all purposos. 


BRODERICK & BASCOM ROPE CO. 

■43 Nwth Pbsl fltnwc. St Lseli, Me. 

• isdWMkssM 7tWsM8t,ltowYsvkClU 
Mltlo fa iW ihii St I snh mmd Soslils 
AntAortaW Dmmhn in nlf /n d sstrinf LeemBUmo 


IHlowStiand 

WIRE ROPE . 


Look Before You LeapI | 

Tha Common Senso of Money 
iDvestmenU 

By M. S Rnksyanr 
Fhmodmt FJlUr, N Y Jeormt 

Ths infbmuition one needs to under- 
stand financtaJ reports and buinncss 
state men ft 
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Going to Travel? 

ThPn hy all mrana refar tn Uic (mvpl srpUon of 
Horiwrn MhahsIih^ Fvi»r, iininth rmj will Bud 
iWRiiT alliirlnx and iho snniMiites. 

iuriii« of a Urirr nunilH-r nr TourlMii AtfaiifOm, 
hsllrml*, Hlt^aiiiFhlp I lora, Heiutna autrUatala^ 

SAIUNG DATES IN EVERY ISSUE 

Kor tLn ninvonlrnrn of nur rwdrra v« irm pub. 
»i*h rtch niimvh ih" mtlUna datM for Wopn 


and iMh**r tnnolber wllb tho datn ^ 

apwriiil liiur* aud crplim. 

Harpers 

macaIzine 

4* EmI tM SlfMl, N.« YwK N, Y 
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DISCOVER 


NEW WORLDS 

PONQUKR DISTANCE! L*nS wIfiM 
fnagnlty v«ur an- 
■Iflht SU«s«aP naw ihrtlla naw 
Jays naw wariria naw baawtlas 
aT Haaran anA bnh Own a 
Oanwina IMPOMtD ■*Cala»> 
tia ' Talaaaapal 
Mp BELTS or JUriTtRI 
\rp MINOS or SATUBNl 
VU CNATClis or MOONI 


sunrACE or maksI 

Tham With Thte Big. 



Ciplara 

Pawarfuia'a Faat 

35>POWER 

"CELESTIA" 

TELESCOPE 

4 aaatiaM, haa*r S*sss 
ataah, fcaaullfyllr Nal< 

IthaA, tarnish* Sit< 
r«*at-p T aa»i rich 
rwao I^Uw poilr 
FnvPffHl "Coloatia" 
ItMPH or hrtlliut II- 
iMwilwatlaw. irmS 
Nsht - sathoHMs 

pawaai 

east ll-pawarl 

ftS-MiniMafpr A& 
taatlvn , laosM 


FREE 

Trial for 

10 Days 

TCLEscorcs' 

* ara SaaaiN* 
htf InaraMlnglp 
•apuiaa paoauaa 

they ara adaptad 
fnr ao Diatiy uan 
rliia or tanret prsa- 
Ura huntara. rmiwlH 
MB fuTtiA rmhtm; 
ineiw bl| unw hunU 
ara. Jmilng lomrt Ana; 
■ludyof BUiB.imcnlaa^ 


by L 

WU lupslj (Jakatla ' Ttl- ■ 
~ caeoiM (o Maplnm Big 
Oama lliutWB. OhiOaTrvUan 1 
Uolynrritlw HrlmtlAo ind 
■arrlilMpBnMBla ata DeAn 


n stunlr f aaa raatalaor 
* tSMi r ■ 


Iffarait 

UfS AtKfap NO MONEV^Ii 
vVaanaa NOTfirNti Oil dall 
naa Try Vm ENJOY CetiaUa , 
nipa for in DAVIT KHKB TRIAI 


BPitafnrSMi onrgrlraD 
llmliad Imaartatlan laats)g 

'*Our Plan la Dlffarant’* 

y 

dallvary 
_jUa Tab.- 
• ifw 111 imti* mnrJ TRIAL,, _ If 
yiHi m plaasad ■ you any w on BUDOKT i 
PIJLN 

$e 00 MONTHLY I 

ar.HyaawWi to pamaMtondof 1O0AYB, 




rrorSil4 7 AIb WJf . 

. MKNT otharwlaa ratum t 
ritefid NO Monayl Pay Muthlag m UaUvery 


raah atondof 1O0AYB, 

fSWJVWJTS, 

imthaia onkr I 


a owsrartiM af Jf w u r aSI g DmUnit 

SEAVCR-WILLIAMS CO. 

Impmtm, Jrspamn, AaMaaal Mail Otdw Naav 
3SS WAiHINOTON BT , BOSTON MASS 

•Ms iiMrawafg aT tvMNa" TstaMpM 
aM«Uinatii''Sgnd tM the l^l-Bawap •'Calaatia 
TwaMpalor 10 Days' rRKB Trial on tlw abom piao 

KAAUE 

AODniUW 

rsar aaf aad mmtt ikU esapaa AOU-I // yau niS la 
tail at «aaw«A|jfy alwaf yearjiir U wiU M tmmeimtti 
tiwpiywnfaagtffpanMsJipg^papw THAy/c rttuy 




ADC6 

Manufacturing 

Machinists 

ENGINEERS 

East Reading, Pa 


Don’t Guess 
Investigate 

B efore Invegtlng your BurpIiiN (unilt, i 
take the precaution of sLtkinri the i 
expert and conservative advUc oi iHl ' 
Investment lunises and hanlcen repre 
■ented in ihti F'lnanclal Section of Harpers 
Magazine 

Eliminate the Lom 
in Investments 

For after all pKxl invisimcnt opponunl" 
tica prcdomlnart t union, Care, i 
investigation will retc-il s.itc and profit- | 
able uhanneU for ntirpliu funds. | 

The Plnandal Article that Hppaan In i 

ibe JuIt Isaoe vi flarlvrt Mogdilnc trill 
belli SDlve your Invcstnem iwuhlcms. 

Harpers 

MAC A^Z 1 N E 

49 EBit 33rd StrsBt, N«w York, H. Y. 


made in firs eentrol of anti-slrenft 
guns, which Ib of Inlrritgl, but seems 
to be fiAsed on several UIm premumu 
Id the firm place, the asauniplion is 
made ihst the target Irnrmy aircraft 1 
la to travel “in a Hlraigbt line, at con- 
stant Bfieed and at uniform altitude** 
during *lhe period of lime inrludetj in 
the lime 11 lakn to load the gun and 
the lime of flight of the proiectllr** 
During the period Sepiembn Octolicr, 
19IR our pilots and observers in bom- 
Lardmriil sqiiadrr>mi were instructed to 
continuously change iheir altitude nr 
diriMlIiiii nlirn over the enemy's lines 
Tlus was usually done by a “skidding** 
to the right or left “peaking down" 
allghlly or by a slight side slip Only 
dlseclly over the objective would the 
plane remain at t nnsiant speed and alti 
tude This might be for five or ten 
seconds. It would appesr that at an 
altifnile of 12i)00 fret above which roost 
day bomhardivnt waa carried on, un 
der best conditions with the plane 
directly overhead, the pilot need only 
move the aquadron once very eight 
seconds. 

Colonel Cloke, in his figures fur 
planes brought down, fsils to make any 
diffirence for the planes brought down 
by maciiiiie-gun fire st low altitude and 
those brought down Ly 7S*s sntl-aircraft 
fire St 12^000 feel Naturally a plane 
* trench straffing,** totalled, la very 
liable to be brought down, often being 
aa low aa 100 feel In his figures of 
“results of the entire war,** out of 58 
planei brought down by U S anil-air 
craft fire 41 were brought down by 
machine guns. Certainly the greater 
part of the planea brought down by 
anti aircraft fire in all armies wsa 
brought down by machine guns during 
drives when **at all cost%” orders had 
lieen issued and planes were sent over 
at very low altitudes to shoot up 
trenches or troop trains. 

' Under the heading “Rapidly Gaining 
on the Airplane” r.olnnel Cloke gives 
us the results of Isrgci practice at Fort 
Tildrn in 192.'’i— one ' hit” for every 22 
shols fired How was ihia result ob* 
tainrd^ Was the target altitude at 
12X100 fci I * Was the pilot dunging 
his altitude or direction every eight sec 
nnds^ Did the pilot try nolding hia 
plane *'in I lie sun"— a maneuver uni 
versally used by all pilots- which keepa 
the plane as much ai possible between 
the Hun and the anti-aircraft batteries? 
The author iKies not say, but tries |o 
leave the Impression that the “tests** 
were made under the same conditions 
as held in the last war 

Gilonel Cloke ends his article by say 
ing that after lh« •‘first volley of shell 
bursts” hJa hHiieries would 'squirt the 
hose” on an appnurhing group of bomfi- 
ing planes with “rorreclions based on 
observation being applied from lime to 
lime” I do not know what “fmm time 
to lime” m«aniH but I believe the 
"limes” would have to be about eight 
srdimls apart His ubservers as yet 
cannot do this apparently 

However, 1 am glad to sec that our 
"wstLlidogB of notional defense” are gie 
ing to mike anti-aircraft guiH more 
effiiienl They will always hove thdr 
fumllon of keeping planes at a reason 
able nllitiidi, say 10 00(1 feet Hut I 
In-lirve from exjieneiice that by fur the 
best dcfeiisr against bombardment 
]>laiies IS pursuit planes I hope the 
porninn nt will not spend tixi nimh on 
lliL unli aircraft guns. 

Gardiner H Fiske 
Kornur first Tniiltnnnl 20th A S. 
first HoinlHirilmrnl Cfnmp 

folnm I Cloke sutlinr of ibr article under 
discussion WHS asked in express his opinion 
on this letter snd Ins reply follows 

Editor, Scientific American 

1 have your letter arilh the endoaure, 
iVrtmt me to reply as follows 
Tile basic assumpliiiii that aircraft 
travel in a slraighi line at consuni 
H|>eed and at uniform altitude is the 
llie4»ry only This llieory becomes more 
and more fragile os the ty^ of plane 
vanes from the heavy bonu>er There 
arc nwnv iipes of nnll-aircraft weapooa, 
us follnwa 

Thiny-oalihre machine gun 
Fifiy-calibre machine gun (Max. Vert. 
Range. 16,000 feet) 


37 M M *25 (Max. Vert Range, lijm 

fret) 

3-inch *23 (Mai. Vert Ra n ge, SljOOO 

feet) 

105 MM *26 (Max Vert Range. 42X)00 

feel) 

We have a gun for each type of 
plane For the swift-moving, didlng, 
zigxagglng or tumbling pursuit plane, 
the mar lime guns are used as the 
weapon The heavier types, such as 
bombers, when not directly over the 
enemy are oMumed to take a straight 
line course at a constant apeed and 
altitude. Thia aiwumplion^may be wrong 
In some minor detail^ bat It is the basic 
aasumpiion made and, where a bombing 
aquadron la discovered chsnging altitude 
and aludding to the right or left or 
aide-slipping (this is readily and qufcklr 
discoverH by firenzontml Inslruroents) 
a correction can be applied on the gun- 
stghu for this. 

There Is no doubt but that the best 
weapon against enemy planes is the pur 
suit plane, but It la also a fact that 
anti-aircraft artillery bean the Mine 
relation to the aircraft of our own forces, 
and hoa prsLiically the tame functions 
to perform as tie seacoaat ballenes bear 
to our own Navy in time of war 

The figures t have obtained for planes 
brought down ct cetera lan be found In 
,^riNy Ordnance, publlahed In Waahlng 
ton. D GL, ^ptember, October 19^ 
by the Army ()rdnance Awoclation 

The “sOTirting the hose” propoaiiion 
coDsista of the use of the 37 M M gun, 
which has a rnling of 14X100 feet, c^rc 
live range This is an automatic gun, 
and although In its preliminary stage of 
development, tt la HTective It poun 
a Btream of fire as Hoes any machine 
gun with tracer ammunillun on the 
enemy plane By observation of fire 
In thin lose is meant following the 
stream of tracer projectiles by eye, and 
moving the gun on to ibe target 

It cannot be positively stated at the 
present time that our Oidnance Depart 
ment will bn able to produce a 3-lnch 
automatic gun They hope however, to 
be able to do this and claim that it cor 
be done The production of a three- 
inch. high velocity, aulumalic gun with 
tracer ammuniliun and SDperscnsiiive 
fuse will solve the inllalrcrsft problena. 
Naturally the question is asked ”Huw 
about ammunition supply^** The answer 
Is, Jess ammunition would be neetird In 
this case for tlie reason lliat it would 
take but a short time to destroy a plane 

I do nut belirre for a minute that 
anti-aircraft defense should be llmlieil 
to land guns, but that the first defense 
against enemy ain raft should be our 
own aircraft, but as wiili the Navy, 
our own aircraft should hr free to move 
wherever necessary for cuncent ration 
purposes and for our ofFendve attack In 
the same way in winch our Navy is now 
liermitled greater frcnlnm of action due 
to the protective value of seacoast furti 
fications 

There is a slight misunderstanding 
perhaps on the part of some of the 
readers of this srticle with reference to 
the liasir assumption Tins basic as- 
sumption IB made for tlie pcrimi of time 
included between the “tune when the 
IS 4 C# and the projectile humts.” 
We am reducing this lime rnniinually 
The lime between setting the fuse and 
firing ibo gun is called the Miad time ** 
This has lientnforp hcM>n loiividtretl as 
eight seronils, but there is now In the 
experimental laboratory of the Ord 
nance Department a device for auto- 
DiAlir fuse setting This will rrtluce the 
time bemeen fuse setting and gun fire, 
"dead lime” to about two seronds The 
time of flight (nr the 105 M M gun will 
also be mstenullv rwhiced due to the 
high vriocily which will he given the 
projectile with this time element re- 
duced, any slight sideslipping sUdding 
or peaking by a heavy bombing plane 
would not prepuce errors so great ss to 
destroy the hitting power or the effective 
bunt range of the 105 M M projectile 
la other words, direct hiu with this type 
of gun are not alwavi expeeted 

1 hope this will clarify the aituaUon 
for your corresiKindent and 1 am pledaed 
with the fact that this artlola has oansed 
BTlumenl and controversy 

H E.CIokA, 
CdJoml, G, A, Cl 
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Science and Money 

Common Stocks — ^The Pendulum Investment 

^ By Henry C Trundle 


iiTiictiiTe and at timea tikan ar« not 
enoofli profiti for th« tail to wag and for 
divldenda. 

Natnrally not all oommon atocki aro to 
be nlaMDii aa **cala and doga** for any num 
bar of oonpanlea have dividend recorda on 
the ooauDoa which would do many a bond 
or preferred aiook proud. Sometimea alao 
ibero aro no bonds or olbor claaa of atook 
onUtandlng ao that erery cent over and 
above operating eipenaea la available for 
dlatrlbaiion to the oommon. In oonaldering 
the pvrcbaae of common abaree It la well 
therefore to aaerrtain Just what aecorltlea are 
ahead of them and w^t balances have been 
accruing to the aharea fruno year to year 

Vnmmtm Stweka aa a Bonus 

At the fonaetlon of e company the com 
mon stock la frequently croal^ to be given 
•a a boaoa to the organisers In oonslderailon 
of tfaeit xiaka In time and money and alao in 
order to atimulete all eoncerned to the 
grealeat eAciency Pr ef erred aleck la usually 
accepted to the amount of the cash actually 
Inveaied, and the money ao obtained la util- 
laed In the purchaae of plant and property, 
whioh later may serve aa aecuniy for xnort 
gage loana. A further use of common stock 
for bonna purposes is made when it may be 
ncoeaaary to ^‘window dreaa** or **aweeten** 
an offering of bonds or preferred stocks. 
'The prospective value of such free stock has 
often made poealble the quick aele of secur 
itlea which otherwise might have remained 
on the denlera* shelves. In other instances 
common tlook of then little or no value la 
included aa a part of a unit of sale, the 
intention of the management being to ultl 
mately retire the bunds and stocks ranking 
ahead of the common, which when accom- 
pllibed would leave all net earnings avail- 
able for dHdendi on that stock. 

I^Domlsls have recently been giving 
aerioua conaideraiiun to the question of vnt 
ing and non voting atocka. llils question Is 
important to common shareholders inasmuch 
aa the control of the company may be held 
hy a few men through the ownership of all 
of the voting aharea, which actually may be 
only a few tbonsand shares in contrast to 
hundreds of tbouMnds of the non-voting 
sharea in the hands of the general public. 
The example Is used of a very large auto- 
mobile oompany. (be control of which Is held 
hy a few mm holding a aroall block of stork 
that may have coat them nothing whrrrai 
the public has an investment of over a hun 
dred million dollars In the bonds, pTcfcrrcd 
and elam “A" common shares none of which 
scroritlea have voting power This control 
of large corporatlom hy a few inalden Is 
slso accomplished through the organixstlon 
of holding companies, in each case the vot- 
ing stock being reuined hy a smsllcr group, 
so that the hnsl cffiwt is for e few theree 
owned by a few men to control rnropaniea 
with huge capitelJutiona. The limitation of 
voting powers to one class of stock has been 
done principally at the behest of banking 
Interests who desire to keep the control of 
oompanlen but who wish to have the publJa 
put op the aetual money Such sharea are 
usually the lo-oalled Clau ”*8** common and 
they are frequently not purchasable In the 
open market. 


VMittf UraaHy Done by Prosy 
Id actual praodco atookbolders do most 
of thdr voting by proxy so that within every 
compuiy thero nnat be a small group of 
man who have the reeponslUUly of Its man* 
■gament The defenders of the system of 
TiniHs amj ..^n-vothig Btooks dto this aa an 
eninplei, etadng that It Is praf eraMe to have 
the oo m int deffnil^ la tb^ bands throu^ 


nershlp of voting stocks 
tave the control split up 
among so many persons and subject to out 
side influence As a matter of fact it seems 
roasonable that the preferred stockholders 
and the bondholders should also haw a voice 
in the management of the business in which 
they have invested As such securities are 
endowed hy law with certau rights which 
the common stock does not ordinerJly have, 
the purchaser of the non voting common 
shares must realise hit lunior uosltinn and 


Common Slocka Not Unsafe 

The publication of several books within 
the past year and the subsequent newspaper 
and magaxlDe disriisstom covering tlm ad- 
vantages of common sloeks for long time ii^ 
vestment have ohenged tho opinion of many 
persona who have considered such stocks at 
purely speculative end unsuitable for oon- 
servatlve minded Investors. The reeuU of 
tbcie studies has been to estabUah that over 
a period of years common slocks afford a 
larger income and a greater appreciation in 
principal than do bonds or preferred stocks. 
While It may happen that dividenda are dis- 
continued for several years, causing a de- 
cline in market value, it was shown that the 
total dividends, extras, el cetera, paid on the 
common are in exccas of the amount of 
interest or preferred dividends paid during 
the same period The further contention was 
that the oommon shares, flncluatlng with 
relarioa to the value of money and In ac- 
cordance with economlo conditions, provide 
opportunities for real profit However. It 
was expocled that purchases and ssles would 
be made at the proper levels and the fact 
that income must be certain and the cepllel 
kept Intact was counted out of the argument 

This much is true, that when the affairs of 
a company are In such a condition that the 
dividrnde have to be discontinued on the 
common, the position of the prefrrrefi stock 
and the bunds Is lessened A decline In roar 
ket value of these securities naturally fol- 
lows and default In Interest or dividend pay 
menu is possible It is only fair in my, 
however, that soundly managed cumpamca 
build up reserrcfl to tide them ovc-r tem 
porary critical situations and tluit fixr<l 
charges ran he met out of aurplus fur some 
time even though current earnings are in 
sufficient 

Gage the Pendulum's Swing 

One of the difficulties In owning common 
stocks is that Information regarding the 
course of earnings and other data la very 
hard to obuJn For rcasona of competition 
industrial concerns sre not wont to ^vp out 
earnings statistics eioept when compelled to 
or at the close of a year Consequently llip 
shareholder may go fur many months on the 
theory that hii comiiany is prospering 
whereas the opposite may ho the true situa 
tion This condition la somewhat better In 
the rase of railroads for monthly ■latements 
are pub1liihe4l by them giving the earnings 
car loadings and other information upon 
which the decision to buy or sell shares may 
be based Earnings of railroad companies 
fluouiaie Iras than do ihooe of industrial 
oompaniea, but they are not aa auble as the 
earninga of public utility companies. One 
good feature of the Income of electric light 
and power, gas and water companies is ilwt 
ibe trend has been onnaisiently upward and 
if utility aharcs are not purcho^ at the 
bright ri a bnil novement but are bought at 
a level in proper raladdh to the earnings the 
buyer should confidently expect to ace a 
■ta^ appreciation In market value over a 
period ef yean. 

The policy of many utility companlet of 
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Individual Travelers find a 
home for rest and refreshment, 
with every convenience and 
comfort, and the courlewes of 
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When jou tiiit Detroit 
make tkii hotel yonr home 

Hm mi the Fort Shelby you'll feel 
at bone — for hospitality ii a du- 
Ungunhing feature of this hotel 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas- 
ant recollections of many thousands 
who visit Detroit Yet charges are 
moderate Thu is the one Detral 
hotel with Servidor Service* protect- 
ing your pnvacy and purse. 

Rates per day* $2 50 and up, a 
pleasant room with private bath , 
$3 50 Fort Shelby Garage, near 
the hotel, provides unexcelled ac- 
commodations 
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paying dlvltlendt In lanck. If pr(*ferrct] lo 
rash, haa inerraaed the popnlarity of aaoh 
■liarca, fur aa the market price uf the stock 
advancea the dividenda ao received have an 
Incrcaaed value. Hie companies gain by 
lids pruc«‘diire as cash is oonaervml which 
ran bo used for cxlcnMuna or equipment, 
thus doing away with public bormwing fnr 
suih purposes. It possibly is m the in 
vrator'a advantage to take his dividenda In 
stuck ns a utility rnmiuny ran undoubtedly 
ram more on its money than the Indivi luul 
riicre is plenty of money lo hr mode in 
cionmon atocka, all agree but when to buy 
and when to sell is the great problem The 
prii'e pemiulum la long, the swings are irreg 


ulur and the luma almoat defy deieetioiL 
Who dares to buy when depreasloB fills tbe 
air and who wants to oell whcji pfoaperity 
oremi never ending? Yet this la juat what 
should be done Bat it took real nefre to 
purcliase the common aharea of our railroads, 
Indualnala and utilltiea a frw years ago 
which now arc quoted many Umea their 
former values. And It look courage lo de- 
cide to aclL five or six months ago when 
every stock on thn list was being boomed 
fur further advances. Those who have umed 
their operations can show haodtome profits, 
white others less fortunale probably have 
losses from which It will take a long time to 
make a comploto recovery 


The Heavens in July 

By ProfeMOT Henry Norri$ Russell^ PluD» 



At 10 (rtlock July SS At o clock July WO At 8 o clock i Aoa 22 

Ths boors alvsn art In Standard Time Whan local Munmer tiros la In affect, they 
mut be mads csis hour later 12 o clock on July 7 vie 

NIGHT SKYi JULY AND AUGUST 


The Heavens 

O N our star map lliu* month wo find the 
Milky Way pacuting alinust overhead, 
with CoMslnpria, Crphriis, Cygnus, T yra, 
Aquila and Sagittarius and Scorpio strung 
along Its length from north In auulh Androm- 
fdo, Frgosus, Aqiuinus and Caprlcfirnus 
arc east uf the Lulaxy Ophiuchua and 
I ibrd are in the Houthwest Hmulea. Cumna, 
liouirs and Virgo in the witt tJma Major 
in the iiorihweHi, sinl Draco aoft Ursa 
Minor in tbe north. 

The Planets 

Ml n urv w an evi'nliig star all lliin month 
iind IS Will \isiblr bring 26* from the sun 
at till time uf grruli st rlongalion on ihr 
lllh On this Huir hr remains above the 
hitri&m until 8 50 h M and shuuld l>e easily 
visible in the iwiliglit 
Venus IS a morning star far north in the 
liiavMii* Olid vtry cunspicuous, and risrs at 
2 30 A M in the inlddlr of ihr month Mars 
Is in quadraturp west of ihi sun im the 9lh 
and riKTs just hrfure niidiiipht f being 4* 
north of the c«|uatnrl \1ihough still more 
limn righty milliun miles away lie is already 
rt riiiir«|iKuouB ubjrcl, and ■■ bright as 
C ap4 11a nr Vrga 

Jupiter IS in Aquarius, and approaching 
opposition He rim a littlr afler lO-OO PM 
at (he beginning of the month and at about 
fl 00 p u at llv (lose 

Saturn is In I ibra well |iaat opposition. 


and sets lielwern 12 00 and 1 00 A M In (lie 
mifidle of llie nHinlli Uranus is in Pisces 
and vlttlbk in the morning hours. Neptune 
IS In I 4-0 and too near llie sun to he 
observable.. 

The moon la in her last quarter at 8 00 
A 11 on the 2ml, new at 6 00 p m on the 9th, 
in her first quarter at 10 00 P M on the 17th 
full at midnight on the 24th. anfl in her 
first quarter again at 2 00 rju on the list 
She Is nearest the earth on thn 26th, and 
farthest away on tbe 14(ii. 

During the month she is in conjunction 
with Uranus on the 1s(, Mara on the 2nd, 
Venus on the 6lh Merrury snd Neptune 
un the 12lh, Saturn un the I9th, Jupiter on 
the 26ih, and Uranus sgain on the 28ih, and 
Mars on tlie 3lst 

On July 9th tiicre occurs an annular 
eclipse of the sun. The path of central 
ccllpac is entirely in the Pacific Ocoan, 
starting north of New rfiiinea, ending IJiOO 
miles off the riust of Meilcu, anil passing 
over no charted land A parlUI ccUpso oir 
the mutbern edge of the sun la visible In 
all parts of the United States south of a 
line drawn from Savannah to the soulliem 
must part of Alaska. 

For obaervm east of the Miaalaalppl the 
eclIpM will be a sniail one Juat before sun- 
set. but in California it will be of conMd- 
rrahlfl magnitude and comes between 3 30 
and S 30 PM., so that it will be worth 
looking at 



BECOME A FOdT CORRECnONISr 


IS, DM to 110,800 ysarif la a kosliMMi ol wmr evau 
---many srs Boaklna It la tbs Now FrewsaMoa or 
fo«a eorrsetloii, ncS nwdh w l nor ohLronfdp Opon- 
Inos •vsrywhsrs with all tho trads rtsi oao attsM 
to, Msy tsrms for llosnit and trafabui hp null 
no furtkor capital assilid, or goods to boy oo 
oasaey or solkltlng Writo today for fall dstalls. 

BTBPHRNSON LABOBATOBY 


■T'BMMS 

WOKLD-ROMIU BY8TBH MASTRKKKY, m km- 
gasses. pnnisrs,ai Ml ctiinssB. Krearh HyenM t>l«< 
tkinort mOiM. lanansioePiib amLXswTsrli 

ExMriBortal Model Werfc 

. he. 1(7 UHk It. RmM O, 


FOR SALE 

Hiiir-ipsniin^iliif head panip. PMsat Ko. lX>t|W wtth 
iiiodslsaiiapaltanis. Ap^y 



AOENTS BOO^^ PROFIT 

'•uarantbbo oold leap lsttoib 


SONG POEM WRIIERS 



**WONDI 3 r CeU Pipe Bad TnUng BaAdml 
Do Not Cndb FlBttaa or Criap ih« Pip* 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Dim*U for Inrentor* 

While It 1« 
inie that many 
of the Krrat In* 
vrnUona of the 
past have been 
made by out 
udera, moat of 
the aucceeaful in 
ventiona today 
are made by 
men who have 
a rhoiDOfli koowledfe of the field in which 
they are worklnu. If you are a printer, fur 
example, the obaneei are that any Inven 
Uon In Um printing art that ynn might make 
would be of real practical value, for you 
are inventing In a field with which you 
are fandllar In aome other field whore you 
have only a alight theoretical knowledge 
your idcaa might eppear to be all right but 
probably vmuld be rejected by manufac 
lurera aa being visionary 
Don't choo$e a complex techMcal field for 
your inpetuive ubiLiy unleu you hm tech- 
tUcM knowledge 



Mr* Brann Buys a White Elephant 


T he fact that Patent Office modela were 
to be told acme time ago waa widely 
adverilaed. Who bought thoae models, bow 
ever, and what liaa become of them han 
remained a myatery an for w the general 
pnblio ie oonconed. Here is the atory 
Harry Brann, a apeculator living In New 
Yorit City, read an alluring newspaper art! 
cle about the wonderful models, many of 
ibero of IndoBtrial or scientific importance 
which were to be eold becaase CongrcM was 
unwilling to continde to appropriate large 
aoins annually for the purpose of storing 
tbom. Mr Brann boarM a train, went to 
Washington and attended ibe sale Two or 
three hundred other men were there, all 
bidding on the big miacellanenua collection 
of Patent Office models. Ho Joined lo, bad 
the lot knoeked down to him for 16,500, and 
paid a substantial depoalu 
In due time thirty-six large packing casea, 
upon which he had lo pay express charges 
of t200, were delivered to his rooms In New 
York, There was no spare in hU quarters 
for such a large aaMortmenl and he had to 
find storage elsewhere Two of the e-aaes 
he opoied op and diaplaycxl the contenu In 


his 

**Now that 1 have this large and valuable 
collection, I do not know what to do with 
it," aatd Mr Brann, calling at the Scientific 
American offices for advice in the matter 
"Than are inventiona of every imaginable 
kind. Here ia a list of tome picked at 
random from the ones at my home 

The mailing machine Invented by A. 
Knowlton In 1880 

The coffee pot invented by J Zimmer* 
man in 1867 

The flnkeel for engiaea Invented by 
Hem E, Jay In 1878 
The ■rinding mill Invented by W N 
Goigiove In 1881 

loe magnelio telegraph invented by 
Charles Kirabhof in 1865. 

The canceling machine for bonda in- 
vented by Joaeph N Hnrley Jn 1887 
TIk bMt tree Invented by W Dpfield 

r. 

The cream freeaer lavcnted by E. £. 
Seaman in 1848. , ^ t « 

The clothes wringer Invented by J n, 
KdbNT In 1872. . , 

The wash tab Invmiied by J Wright 
In 1851* 

"There U no doubt that a lot of valuaUe 
modda are oontalnad in tfaia ooBeotion, but 
what they are, frankly, 1 do not know Some 
of \hm would bo of iaieM to induMrial 
erganSretkitta foondad on partlcttlar Invem 



TUa b a Japa n oae corliftcato of regbtrallovi for American made cotton goods, 
Regbtranta are adriaed lo pbee the words roku aho hlo" on regbtered gooda 
aa ikb mcoiia "Registered Trademark" and warns wonld-be Infringers 


Patents Recently Issued 

Clasatfted Advertising 

Adverfbetnenta m this section listed under proper elasmfiraitonst rate S5c 
per word each tnaerfum, ffitntmum number of words per insertion 24, maxnmum 
60 Payments must aeeomjtany each insertion 

Official copies of any patents hsted tn this seehon nt JSo each, state patent 
number to insure receipt of tlesired patent eojty 


Pertaining to Apparel 

SLKrpino (lABMERT — Wlilch combines 
within itsdf the arliiptublllty for luw uk u 
biith robe. In odilitluu to Its main use Pot- 
ent 1674(151 V Hildreth, 1842 Pepper A\t . 
Idncoln, Neb. 

W'ATEnrauor Footweab.— Which Las the 
appearance of the ortlmarj abue, but will 
wear longer, the leather nut drying ont o s 
fast as ordinary leather Patent 157771)1 
L. T^rcschler, 1314 Stodtmau, St Louis. 5fo 


Chemical Proceaoeo 

PiocEflH roi PRODrciNG Donw anh 8o- 
Diric UiCAnBo.VATK Kni>u Lake Dbines — 
lly evaporation, whereby (ho crpitAl hornx 
and andlum birarbonate are prucl pi fated ami 
heuted to subatanHaJly boiling temperature 
Patent 1S73250 M V I^wry, c/o Western 
Chemical Co., Syndicate Dldg , Oakland. 
Calif. 

Itcn^iito Pbogebs fob I'earl Kssevce. 
— IV^heretn the raw matarial umtuliiltig the 
brlllliuit cryatalluldB b treated by meaiiH of 
a biological reagent, and the erjatnlloifla 
■eparated from the reidcinea. Patent 1576, 
J Palsoeau, 5 Hue Blondel Courbe- 
^ole, Pronca. 

l)f Gwral late rent 

8cAU>-Tonio APmoATOl.— Whereby the 
tonic may be applied and mbbed into the 
ooalp anbatandally at the same time Patent 


1574118 P Cmlelli., 4W W 42nd Rt , 
New ^ork N \ 

(?BAVK Mabker.— W hich offords fneilltins 
for aiipiHtrting n cnnl i-ontululiig dutn the 
card being pnilcctcHl nKninMt (he action of 
sunlight and weather Patent 1574521 P 
J (hHid, Cnnuicii, MniiiP 

Sion — I luilng nmwiMible b tters and a 
holder for supporting iiml dinpliirixig the 
Iftten hi ilesinible reliitifiii to one anothi r 
Patent 157ia5J A llnliler. 21 J E 25th St , 
Los AngeJea, Calif 

Ctmspool — So roiifltnirtei! that the pipe 
or conduit will nmr become cloggid with 
grcoac or fudhlh wlinli grn\ttutG to tin b(d 
tom. I’nliiit l'i746()fl W T IhirtlH, Glen 
Head, 1. I , N Y 

CONVEITIHlJe FIjOWKEPOT Axn llANCI^n 
IlAWKn— Uhhh will supply pliints with 
water In n profier iind offecine mniiner with 
out dniigir of the water spilling Piilmt 
1573548 R. K MnttiMoii, Box 354 ^fou 
tollo, 

("'Al.cnAToB. — Kapeclnlly adnptnl for the 
use of lliicmrn wiremen, and engineeni fi»r 
dctenidning wire sixes for light or iwiwer 
Patent I572,VI7 IL W Mulder, c/o Kenlln, 
Koedell & Hoffman, Bank A ToHiiruncr Bldg , 
Dubuque, Iowa 

TrollI’vg Gear.- nn\lng n spinner adapt- 
to fuiictlfui ut or dlrcitly near Uio point of 
the book for fresh or salt water trolling 
Patent IBrCSW. — ^ W Wilson, 180 Dubow 
A VO., Sun Fninclaco, (’ullf 


lions. ChlKrs Would have a personal interest 
for descendants of inveniors. 

'*! have offerciJ the collection to a number 
of leading men and organixalJona, including 
Henry Ford, riiumas Ldiwn, W C Durant, 
and the Amrriian Trlephfine and Telegraph 
Ctompany I hope somebody will lake Jt off 
my hands (or it n* really a while elephant 
Ur lute elcpbanls are very valuable, but what 
can you do with ibcm^** 

A Recipe for Wealth 

T llh story of ih^ niun wltu tried many 
ibiiigs, failed at them all, and then nude 
a forlunp by wriliug a book on How to 
Sun itnr iH an old one The reverse of 
that sliiry lumea to light In a fraud order 
by the FoMinuMi r (.cneral barring Uie uv« 
of tile mails lo V \| Tliumpsun and Com 
pany of Ciminnali Ohio 

ilin biisiiii«4S I niuisted principally, the 
Postmaster found of selling by mail books 
and |iaiM|ihleis wliah purported 1u aid ilw 
purchaur to achieve (mane ill bucccso. 
'Stepping Slones to Weollh,” 'Building 
Your BuHinms by Mad” and ‘ Real Expen 
cncc* were the lilln of three uf them 
Tbompsitn advert mrd tliat bn JumJielf had 
been led "sirBight to suci esN** by means of 
the information m one of the books he was 
selling. Hr also ativeriised that tus concern 
was a big supply house and filled all orders 
for books the same day they were ret-eivinl 
As a matter uf fact, Thumpson and his 
wife lived in two small runnu over a barber 
shop in one of ihe poorer sections of ( in 
cinnili One of the rooms they used as a 
kitchen and the oilier as a bedroom and 
office. Ihc total receipts from the businr»s 
for a year were |1 000 and of this |750 woa 
spent for postage and printed matter Hun 
dreds of cnmplaints were received by the 
Post Office becauw! of months of delay in 
rcceiwng books ordered Thompson's pub 
liohers refusi d iu nuke deliveries to him 
until he paid hu printing bill 

Neveiihelewi, lliunipson was conunuiog 
his advertising in undiminishnl volume until 
Blnppefl by the Postmaster General If the 
pniiiei ami llie public had only had patience 
enough, who knows but what he might have 
made hu bucccm story come iruef 


Srrapped on Delivery 

“1"\0 you PX|i*ei me lo pay ihia hill of 
$2300 bills lor labels, when you knew 
thry rr uneless^" demanded a manufacturer 
rcreiilly 

"f criainJy," replied the lithographer to 
whom hr wan pnileaiing. 

‘‘Hilt didn't yuu auggest the design for 
them’” 

•Yes" 

**And don't we now know that design Is 
the property of another manufacturer nml 
isn't he ready and able lo prevent my using 
it?” 

“That's true, but they are your labela. 1 
printed them for you on your order” 

So they went at it The manufacturer 
wsB out $2300, the lithographer Uui the 
future business of a good customer All 
because nobody had thought before having 
the labels matle to find out whether or not 
the design already was registered Either 
party readily could have found out throngli 
luB lawyer that the right to use a label like 
that belonged to another firm 

Williin a permd of three weeks four such 
cases were brought to this editor's attention 
By the name lack of foretlmughi a drug 
manufadurer was out $2300, a perfunu- 
maniifarturer $800, a hosiery mill $1J500 
and ^ maker of food products $2300 ll is 
a CfMtly form of carelcuncH that seems to 
be growing. 
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('oMCKirrE IlEEnroBCEULNr Wlurli muy 
be aHheiiiblod iiiul hiti'rlm knl in ekplptoii 
otnirtiip mill riKi'lb Mtn iin*<l togiihir by 
thp hiilldihi utioii (if till cutK n Lu Puliiit 
1i>7it7^ (m jM >i(lHiin Jiiix (J. Mnntprryt 
('iilif 

( AHhiii-Nr \\ iMKju 111 uiildi tliL friinip 
niiil huhIi iin hu riiPtPtl hu in pffprti\cly 

Iiriiiiit tlx iiiKn '■1 of iMoiHtiin. uml air, hIipii 
I iiiNpii jNitdit ]ri7iii<n j puioiiit-k, J 
J(.|iH(ii mul K Tin mi, c/o Fuliichrk llronze 
& IniM (o, 17(1 ITituoiak 8t., IxiiiK laland 
N \ 

Ti I hMioMi, ))ia>inuBT Stanu — ^Ilu\in^ 
m* HUH for cniui nli nlly bolilliiK iiii IiiUipIu 
U iiriiii; Mill I r of rpipphnne niinihpni nRninnl 
iinuliiitul obllteriitlnii Putmi iri731>(i(l 
Af II Mniiii, 55 Hemnil Hr, Hah FrmiciHcn, 
Ciilif 

PiU( h 'I'au TTouieil — P' nr Hinpliiylni, price 
tuKH 111 front Ilf jcondi* dlMfioHi d on Hbihiis 
in Nt(in>ii liundlluK n mlNci iliun oim awpinhly 
(if jrimdH. Pntint 1572fM>d 1> (jarfluklc, 

J4()7 Sun lose Avl , Alumishi ( iilif 

Hklf Lockixu iV>\rR Piirtii iilurly adapt 
ml for iiNi 111 oniiiicPtion uiiJi milk cun cnv- 
era of UHtiai form ^itbont n't|iiirlnR limUKc 
in thp ran H true tin II l*iil> nl 157dl!7ll I, V 

Silveiru, P O lUix 130, Sun Jnac. Calif 
AIaIL Uo\ — \\ Inrli iiffnrdH fucilitlce for 
prp\pntiuR uniiuthnrl/i d nninxnl nf muU or 
nrtickH ypt iM>rniltH ntHy ncimw by aiithnr 
lemi iirrsniiH. Pntc iit 1574354 FI (' Burtb, 
llchnn ApnrtinditH lUIcna, Mont. 

Cabrier fiu ]Tomii>u roB Abtuiczal Bait 
'—In a Inch n wncu of arlilicial minnnwa 
may ho mipiHirlml and pnitpctml, yot ptmiit 
nf midr rrlcuHi' mid Mli*clinn Pntput 1574, 
41 (L K J1 ('iitnpbdl, LinliiburB, W Va* 
SArrTv AFi'AK\ri h fyik 1 hf in Minkh — 
ripKlipicil In cut off (Ik Niijiply nf ulr tn rc 
lloiia affpctpd Lu LXpliMiuii nr fire, thereby 
aaviiiK life iiiid pni|H rty Putuiit 15750120 
H W lliiupauLti, linx 80. Sturtflii, Ky 

1)OOH ( *ONMTBUOT10N -Fut abuW COROJI, 
cubiiiLlH, and like at met urea, vbi reby the 
door in cniitiiinuiiHlv urRwl toward dooed 
lioaitinii Piifeiit 1570008 T (1 HdU, 
lG07yj So Muln 8l . TiilHa, Okin 

JVTTT - ^\ hldi Mill effratunlly prevent the 
crnaliiii of ri\pr hmika mid inuiiiliilii (he ri\er 
nIniiK 0 pniletermlncd cniirHe Ihiniit 1574, 
153 11 F Kdlinr, Hlher r^nki, Kniisiia 

Rtuffninu and pBoTrmxn I>t\icK for 
Uin.H — In the form nf a flat thmeiit hft\ltiR 
uttnehlnK iiiciiiia for niiiintiiliilnR the mniera 
Hatnlw and pn ^eiitliiic ciirlitiR Pnti iit 
157JK2H. J L Hamilton, Rod Bluff, Calif 
b'lxTi'BE llornnt.— Adapted to properly 
mount mill Imhl the m> culbnJ nTcHHod type 
nf flitnnn In Imlh nmin wnlU which arc imt 
tiled Patent 1570457 .1 H I’ntty, 1012 

Quinton \\l Tn iiton, N J 

Hate.— Autoiniidcully o|h rable by tn 
Riltoninhile nr truck, to permit thn aiuno to 
paw thmiiRli thn Rate niitomArlcnlly clnaliiR 
after tliu pii whirl Patent J 57044 J J W 
MattliewH, Mcniinl, Ti xua, 

Eabbing Hafett Gr\Hii —For aupportinR 
an earrinR nnd relletliiR the pnln frL*(jULiitly 
caused by the hniiRinR uelRht stoppinR blood 
ctrcuIaHon I'utrnt 1570372 13 J Shea, 

ffif C-ourt St, Umoklyn, N Y 
Dpaf 8«)i 'toiNu llATTLC —Which pro- 
ducofl butb n nittliiiK wniinl and a wiund Iml 
tediig a baby 'a ^ulm. hv iDuiiipulutluns nf 
the handle. Patent 1570231 I R Cohn, 
64 4th A\e. New York, \ Y 
Size Inpuator mu Gabufnt IUnufm 
— l>eal|rned to bear iiidtclu n hitiVL tn the 
garment, the murklng dei ire beln^ n iidlly 
IntprchangeublL Patent 1575775 H lAKNcr 
83 W ‘14th Hf . Room 801, Ni w ^ nrk, N ^ 
I>im*rMHi^n I>f\tce — I n which homI 
imiinH 1 h niiploynd for relejiHlng merchandiHL, 
mich UA riiiidy mid the like fmm n nnrninlly 
rlnned ranrninrr Piitnif 1675072 B R 
( (Mhrnn, c/n finhlin Mint Co , 1241 BLlmniiC 
\\e, ChlcaRo, III 

IRONINU Boakii Ai I u IIUFWT — AdAptcd 
to be exlemlcd hmRitndlniilly uf thu mlgeA 
nf tlio bnani for HiipiHirlliiR liirge plecLN uf 
Rooda Patent iri70ir20 C A i'urklnsun, 
HID Wire St, Birlin, W ih 

WaiHT IVNCir *NU IlnTliFR TltEB^FOB — 
Cnpiible of being held In n Hiipimet with n 
wrlHf watch, o nprlng nnd flitihh connect inn 
w'cnriiiR the pencil Patent 1577272 li F 
Tmiduwuy, 12 Itavis llhlR , 1>iiytnna, Bi^aLh. 
V\h 

Pihi'fNHiNO rOrncE — In the form of n 
fountinn tJHith bruah, in a cylindrical hold, 
not mntennlly in exeeM of n fountain |»en 
Patent 1576760 W, W Kinsley, James- 
town, Kansas 


SVRFACE Protbotob. — F or the bases of 
lnm|M tclepbonni, aud iilmllur articles, sup- 
imrtiiiR the biiw , nnd pnxLiitliiR morrlnR or 
wrutcldiiR Niirfnccii Patent 1577381 S 
Matxner. 1350 Hmndway New lork N Y 
Aktictf ('ahbok^ — W hich may bo applied 
to thu hiiiidle burs of n baby rarrliiRi', for 
the IranHiMirtuthni of paikagi^i and pan^tn. 
PuUut 1577208 Mur> A Ruclkr, 3407 
4lHt St, Lour JnIiuhI (3ty, N Y 

Cliitiii-ji Hwoul — A dapted to snppuft 
uiie or Mil nil urrichw nnd to he eupoble of 
reiiioiul nr for MlnriiRV uf luiliiN droMfu'ti. 
Piitimt in77JiM> Ij 1 Nash, 1027 Rose St , 
Far Huckuwuy, N Y 

ADVCBTlHlNd r^FVlCE. Which dlMplajS 

niaUrr In bu adiertlie^l in a unique form, 
iind implo>H a miiiliiitiia iiiiinbi r of simple 
parts Patent 1577213 11 S Fuiuur, 116 

Ist St, Newark, N J 
Qciit rkAtA. — With means for faHtnnlng 
the Nuinc in such mmuur tJiul ihn quilt and 
ct'ver nre heldtJn pni|ier rrlntlou Pntunt 
1 677235. K Greenberg, 800 Iluntspoiot 
A\c, Brunx N \ 

ScAFFOTJ) llRACKin' — Ri udlly attached to 
the wall of a bnlhlliiR, 1 h ndjiiatable, stroDR, 
and may be fnhlcd win n imc In use Patent 
1577231 J llubimy, 533 Spring Si. Elisa 
beth, N J 

Artificial riiUHrxiAH I'bix — C omposed 
of readily iiBMembled and separable piirts, 
which may be atoreil in n Hmidl apace Put 
<‘iit 1677207 W nieperink liSiiRercis, 517 
E. 2nd St JiimiHtuwii, N ^ 

Fire FacArr — PumprlHliiR n steel ciihle 
with cnnibliioil RitidliiR and braking menim 
munuttUy contrullcd nnd nn niitomnticnlly 
cnutmlled weight ruRiilutor Patent 1678, 
108 N 3V>hlns, c/n S M A de Sanaa, 32 
Church 8 l KluRstuu, Jamaica 

Screen '-W hich fiinniionH not only as a 
Hcreen, hut aa a rentllutpr which enubloa 
the window to 1 m left opi n in stormy wrath 
er Patent 1578005 C It R>nu, Box 68, 
Cuba, N Y 

Rubber Toothmrithii - Vdapted to effec- 
tively clean nil fin aiirfiin h of the teeth and 
iiiiiMuiKu iL< giiniH w ithonf Injuring the Hiime 
Pulont 1678071 J (Miuiidhr 302 Provi 
deuce Exchange 3’oledo Ohio 

ihMiK M \Tni Co\FJl — Ctipiihle of bi lag 
fnldnl to cniuert the Hiimc Into a nceptHcle 
for nidieH hiinit miitehoH, or Nmnkiiig refiise- 
PutenC 1578110 A II IlarriH, 522 5th 
A\p , Ntw \iirk X \ 

Tellifyini. PBonrcT and ilmion or 
Makinu Saxie — W hen hy when the pmdnct 
1 h removed from the eoiitalinr, they will of 
thfioMLhPM dixlde into HLpiiruto |»ortIoiis 
Patent 1378122 M W TTieglua, 14 Cam 
ti niw n ICoad ScMirwhih N I 
CuRTATN ItRArFB — ( 'on vi iilunrly nttorhnd 
to H window frame, will b» nut nf the way 
when lint III iiM( , and rendllv mined to 
n|H rathe imMltinii Patent 1577486, R A 
Norton, l>rawpr 1> P 23, hnrt liniiderdnln, 
V\a 

Suitort and Siiiftii for Fiatirons — 
PnivIdiiiR meoiiH whereby the Iron may be 
HiipiMirtnl fui thill lliL work surface may be 
emphiyed for srenmliig fabric Parent 1577,- 
790 T A (' ('ook, 3.130 Sheridan Hoad, 
Chicago 111 

SANITARV I'UVFB FOB IVLEPnONF MOTTTD 
PIECES — \ii inexpeiiMl\e device for prevent 
lug the enllcctloii uf gi rniN or diiHt, thiia 
making tin mniithpic*C( more aaiiltury Pat- 
ent 1578165 <■ II Mullen, Bell Avn , Bsy- 

aid( , N \ 

IkiiLH Evfh - With means fop properly 
pimitinnlng the ey<‘N at the openings in ths 
hi ad, wlihuul the i ve-buMa nihhlng or bind- 
ing Pull lit 1578176. 1 A Rummer c/o 
IiIluI 3'uy & Novelty ( o, 278 Van Sinrlpren 
\vf liriKiklyii, N 3 

SANC'TiABir Kvvir— Whenlii mruna are 
providpil for iiflllMliiR a mndlc, nml auto- 
mniicnlly caiiMlng tin light to rrmaln In Uil 
H iime iKiNltioii Piitiiit 15780N7 R C 
Norton, 160 Mem r St Ji rwey City, N J 
Tor S( VI F — CoiiBlructed sufikHeiiUy 
strung tn ntiiiid rough nniiRe by children, 
without breakage Pali lit 1578137 J 
Kaplal, 380 Thmina Sr Newport, U I 
CooKiNu Apparati <1 — PiirtiPiilarly de- 
Nlgned for bilking tnriilliiH hu that both sides 
of the diHk may hi* pniiarly baked Patent 
15791 17 L Ruinrru c/n Dr J Navarro 
8a, 218 Tuiir(>x, M( xiou 

T^riXK — c.iiliig eaiiy iimwa to the in- 
terior of the end pnrtluiiH wlthoiit detaching 
various troys fmm the Imdy Patent 1677,- 
743 J r Grider. 2623 HiHegas Ato , 
Berkeley, Calif 


(^ALEZfDAi. — By which may be readily de- 
tnrniliiod the day of the week on whlefa any 
nrtxictermlned day of the year folia. Patent 
1577067 G V ilawlcy, 141 California St., 
San Frandsoo, CoUf 

AtTAOHMERT fob FoCIfTAIlf Pknb ahp 
THE Like. — W' blch consists of a rubber col- 
lar for huldliig a combined funntnin pen and 
lUituinutJc pencil In the coat of tho user 
Ihitont 16785Ua Frits, 648 S State St, 
('hieago. IIL 

Ventilated Seat —For gee in rallrond 
euuchea or vebictea, to aid In keeping the 
oempant cool by Id mimmar weather 
Patent 1608471 M. Rooner, Lost UUIs, 
l^alif 

CouaiNDv Match Bon and Belt Buckle. 
— Which affords fudlltlos for detachably 
connecting the ends of a belt, and will oc- 
cupy but little more space than ordinary 
belts. Patent 1578408. J. Baukin, Louisa, 
Ky 

Fbaue roNSTBUoTiON — Fop Openings 
such as windows, eliminating cmaings and 
wood trim and providing a guide to which 
a plaatlc covering may be flnlahod. Patent 
157H796. 1 A Bourn c/u StIcUey A Flti- 
liugb, 1010 Federal Hank Bldg, Memphis, 
Tonn 

tVHXAPHlBLK IRONINQ Bqabd — E spedally 
strong and yet when foldetl can bo stored In 
a trunk or suit case PaUnt 1670123. M 
K McCabe, 78 Prospect Park West, Brook 
lyii, N Y 

Key Holder.— P articularly desirnod to 
receive the keys of n motor car, whereby thn 
kiys may he readily swnnR to position for 
iiMG Patent 1579158. A. A. O Bctlor, 15 
Malden Lane. New York, N Y 

UlNti — lioviDR the iiBiial appeornnre 
while certain parts may be readily romoveil 
and r«iplHre<l by a different oruoinentatlun 
Patent 1579148. R. Ruaouthnl, 15 John St, 
Now York. N Y 

Foldinq CoMn — Which facilitates the 
carrying of un average siaed comb in a smiill 
amount of apiife Patent 1579143 M 
Robb, c/o ULrcules Novelty Mfg Co , 120 
South St Newark N J 

Dld— S o ranntniPtnl that when not in 
use it may b« fnldefl and stonnl In a Mmnll 
space Patent 1579115 11 P Kebbe, 342 

Broadway, Everett, Moasu 

Moistenkb — For moistening nnd for 
finvoring tobacco products, the device Ih 
fret'ly movable nnil obviates the use of absor 
bent material Parent 1579111 J K. Hlnk 
son 589 Pnrkifide Avi , Brooklyn, N Y 

Shavinci OiTFlT- Whiruin the aoiip and 
tho container nn* formed to eo pet and prea 
ent a atmetnre acting iis nn ortlinnrj shnv 
Ing mug Patent 1579193 G W Gerow, 
Vail Gate, N Y 

Container fob Foidfd Tibstte Tonjr 
Papfr — B y means of which tho withdrawal 
of the rlasup paper from the container Is 
fnrilitotcil Potent 1677004 L. J Anns, 
(/o R, C pill Jr Man Frandaco, Calif 


Hardware and Tool a 

Pruning iMrucurnT — For thn uao of 
ganleners nnd beet thlnncra, the deviee hnv 
lug changoablo blades of varying width I'at 
ent 1572420 J U Foot, R F D No 1. 
Deltn, I tall 

Hack Saw Fbaxif.. — W' hlch is extensible 
and ndJiiHtnblc, nnd (Hinolly well ndapted to 
be used iiisni work of large or small dlmeii 
slnns Potent 1572823 F A Stterhelm, 
Rlcovlllo, Po 

SuBFAcr Cleaner. — IT uvlng a pair of 
fiexlhlo blades which frictlonnlly engage the 
surface to be denned Patent 16740%. W 
B. Lynch, 4710 6th Ave Brooklyn, N Y 

Attacuvent fob Mitfji Hoxbh —In 
whidi tho saw is not only guided In the 
cutting iiinvnment but Hupiwrted at tlie same 
time Piui lit 1574663. £. Loske, Jr , 3281 
Hull Ave , Bronx N Y 

Inrertaule Maw 3N)Oth and Holder 
T nPBFFiiBr — For holding the tooth securely 
In such niuniier that strain nnd preanire 
will not affect the tension of the saw Pat- 
ent 15746(N) \ M. Currier, 816 E 3rd Bt 

Abenleeu, AVash 

Valve. — W herein the coacting faces of tho 
sent and valve ping will set up a grinding 
action to prevent leakage Patent 1676449 
S L Mosian, Ward's Island, New York, 
N Y 

DriUm — F or de^p wells, with means for 
bnilding up a concrete lining or easing for 
the well dnrlng the actnal drilling operation, 
Pataot 1674040 A W Lubsr, 303 Oak- 
Avfl, Oakland, Calif 


Tuuet-1>ool Uoxpn. — Constmetod 
bald a {durality of standard Uta, and la 
permit accurate preaeatatlon of the toola to 
the work In proper order Patent 1674741 
H B. Day, o/o £1. J Crmu^w, Fumltura 
Bldg , Evausvlllo, Ind. 

Pafen Hanueb'r Knife ATTAomnniT,— 
Which is adapted to gnard and guide tba 
blade when trimming wall paper to fit the 
onmnrs or baseboards of rooms. Patent 
1674041 Q A, Chiistopheraon, 1047 Cali- 
fornia 8t, Ban Fmnclaeo, Calif. 

Nonfhesinu Snx Fauctt —EhpedaUy 
designed for use on sills of dwdlings or 
buildings whero the dlsdisrge end Is sx- 
pnsod to tho weather Patent 1676647. F 
Conrad and 8 Rasmussen, 100 Elm Ave., 
Bogota, N J 

Nut Iaxik — W lilch affords fadUtles for 
reloasably and securely bolding a nut against 
rotrugrado movement on a bolt Patent 
1674^9 F A. Gibson, Jupiter, Fla 
Kurnitube Bprino — The upper and 
larger cud convolutions of which are con 
uected and braced by suitable coil spring 
connecting elements. Patent 1676441 V. 
MoKsiicese, c/o A Venter, 470 Dth Ave., 
Now York, N Y 

Peelee. — For fruit and vogotablos, eon- 
stnirted with a curing odge, and a thumb 
guard for preventing thumb abrasions. Pat- 
ent 1574284 J II GDIs, Cktmmerdal Hotel, 
Gainesville, Texas. 

1 NHiuK Pipe Cittteb.— A dapted to be 
moved within a tubular member to the de^ 
sired pofritlnu and then operated to cut 
through tho walls. Patent 1677474 G F. 
Lc Bus, c/o Le Rus Rotary Tool Co., Eleo- 
tra, Texas. 

Ffncf CuNRTRncTioN — In which each 
unit ctaislMts of a pair of sections detachably 
connected, whereby a passageway between 
supports may bu readily made^ Patent 1678,- 
217 J Sutter, 3 Hull Ave , Mospetta, N Y 
Locrinii Dkvkk.— C apable of btdng used 
In conJuiictloD with two clnaurcs, being mr 
rleil by one and pn venting the movemunt 
of both Patent 1570107 F L. Hanle, 43 
Miirgiiii Place, Keoriipy N J 
(^i VMP FOB iNDow IjOCKh — For Jioldtng 
the two sHshcH of a window In spaced rela- 
tion for ventilation, without ])ennltrlng In 
eronse of tin o)»unIng Patout 15%374 A 
T Gibson, 427 a Hawthorne Ave., Oakland, 
( al 

Can I'EBroRATiNC} Deviob.— H sablo with 
cans of various hnights and dlamotera such 
os rontalners for milk and tho like for form- 
ing an ontlft and vunt opening Patent 
1677957 D P l^almos, 426 Tnnnessee 8t , 
Vallejo. Calif 

Locking IOate fob Ctundeb Locks — 
Which will not only prevent the rotation of 
the lock, hilt will pr(>sunt an ornamental 
effect Patent 1679139 J R. PLilUps, 260 
Convent Ave, New kork, N Y 
Valvf for Water, Rteaw, Arm, Gares, 
Oils and OrnKs Fliiidh — I ndependent of 
diacH of lenrlier rubber or compt^to mats- 
rlnl fur its cutting-off property Patent 
1578340 If C Nixon, 749 Ave N, So. 
Hnskutdiewau, Canada. 

Heating and Lighting 

OvFN CUVNURF- — For bakers* ovena, Jn- 
eludiiig cuoperativo douni fur the introduotlon 
nf goods of vurioiu slaei and to prevent un- 
nocessary pscope of heat Patent 167646L 
J NoUa, 42 Patcraou Are^ New Bnmswlck, 
N J 

Y)bt Heat Cubinq Cabinet — For use in 
vuIcanUing rubber, more ospedally in tba 
treating of shoes or dm. Patent 16772^ 
K. Nestlcr, c/u Nestler Rubber Fusing Co., 
246 W 65th BL, New York, N Y 
BuBneb.— E specially dsolgned for the 
burning of fluid fuel, whereby tho assemUage 
provides for efllclenoy in the application of 
beat nnd the regiiladon of the fuel and sir 
The Inventor has been granted two patents, 
1678133 and 1678135 A Kals and A 
Zougg, 6869 Linwood Ave., Highland Park, 
Detroit Mich. 

Safett Vaxte fob Hot-Wateb Heaters. 
— Particularly adapted for use In onlii cli- 
matso, with the ordinary type of range hav- 
ing a water chamber for heatfng a ayatem 
of pipes. Patent 1678046. H. H Logan, 
c/o t>nro-Metal Prodnoti Co , 2840 K El- 
dore Ave., Chicago, 11L 
Hot-Wateb Tank.— Td which the upper 
part may be heated In a relatively short dnM 
and win remain hot a relative long H-*, 
Patent 1681067 R T BarroB, 488 W Like 
Bt, MlnneapoHa, Minn. 
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M acMii— and MechaalctI Perk— 

lAMiu BuNTEk. — Which will fonctloD to 
poaltlvo]/ atop Uu loom un a qaartpr of n 
pick or a quarter of a turn of tlio Injr 
Patent lB9fQ8S A. H. Landir, Box IQ, 
Towniwud, Hum. 

EXanr Boaues — WhUrh elimlnatcii 
aprliiKH from Itr eonitructlun eo thut the 
HCnle will not loae Ita acrurucy with ueo 
Patent 157S800 W M. Bandon, Railo 
Crook, Ore. 

S^oarLow — Having a power unit for 
pickluf up the anuw, and a mcous for die- 
charglnR the enow a dlatauce to the food 
aide Patent 1QT4230 F \V Browu. c/o 
V R Oabiiclson, Court Uonoe, Fort 1>odK0, 
Iowa. 

StiIX.— O f the typo known oh coke atllle 
paperlally adajitttd for uac In rnflnhiR oil, the 
device pormlte of expnnoluii and rontroctlnn 
without buckling Patent 1E7I1910 fl IT 
Llurehman, 770 O Y A\o, tlmybnll, Wyo. 

TrJtBKIrTLEANI'fO MaCIIINK.— W illi U will 
ntitomotlcully clean a eertna of tcaepla, uacd 
in the nuuiufarcniing of nnp goude. In u 
inlulmurn time Patent 1577200, M 
PoetxMh, Ot Orerbrook Roud, Rldgewoud, 
N J 

Cyunurb PktvrKOToa. — ProWdlng menna 
fur pru^iutlng the ncriimiilutloii of fiiOcii 
niMt, Hcaln. allokH, etc In the working hiir 
rela of wclla. PoUnt 1570020. A II Mm Her, 
nmigp, Texas. 

T^ADRB Co^tKTKE. — Which enn be ciiany 
adJiiHted to condnrt material tn a gitm inliii 
from II point wilhln a ciuiHlileriLblc iireu 
Patent 157fJ010 W TV lludaun, c/o Pijn‘n- 
plne Pnymufiti^r Mine, So Pomiplno, On 
turlo, Canada 

DavicK Foa Bubvacimci Moioinii oa tUF 
Like. — lly incuna of which molding ciin la 
IkiIIhIiiiI iH'fnre liiiilng the iiilU, tbiie ul) 
minting aubwiiueiit amid pniM ring Pnteiil 
1576045 S E CHkew mid B Ilurrla. c/o 
Muki'h Puhurman, Bciiloiip IIL 

B^htlf W ahiiing I iKVice — W hldi may 
be miinecteil with Qii ordlnnry household 
faucet fur simnUaneoiinly cleaiising the in 
ti'rior and exterior of ii hotlle Patent 
157r2.t0. O iruaa, 057 K 87Ui St, Niw 
York. N \ 

IkiirKB TiTiE ScAtiNo PEVUr — By means 
of which n piaton with liuminerhko Hteras en 
ooiiiitrr llic wallk of the tube na the piston 
Is reci|irociitivl Patent irSTTTOO H Suren 
sen, 1020 Castloton A\c, Port lllchmond, 
8 I , N Y 

PahiiwiT — F or uac with goMtiiors for 
engines, the de\lco will take cure nf imcr 
gendes while onlluarlly acting in the iisnnl 
capacity Patent 157M148 O 0 Liaacn, 
101 lllghhiiid A^e, Jersey City, N J 

WnuiNO Machine — Which allows of the 
fnrdiig together of the two heiitwl demetits 
with anfllcleiit apoud in previiit cooling of 
the facea. Patent 1577HIK C Ti Htancliff, 
1005 Oregon 8t , Kaat Bakersfield, Calif 

Bmt— O f heat rcnlatlng mulcrial, to bo 
used as a com oyer or elciutlng belt Pat 
ent 1578727 7*. F Ilarshtnn i/o liniwrlnl 

Belting Co, Lincoln and Klnxlo Sta , Chi 
ciign, lU 

Eucvatob Safktt T>evick — Antomntlcally 
o|H<rated whencvxr a door la opened either 
on the elevator car, or In tlie slinftway. to 
lock the controlling ini'chaniam of tbi ciir 
Patent 1578664 H 0 nillninu c/o J T 
nark, 9 E. 36th St. New York, N Y 

Tack Pbiteil — P nrtlciilorly adapteil for 
securing the cm cm on chocse boxes or 
other Bobjecta onllnarlly quite dilficult to 
handle i'atent 1570120 K J Kramer, 
467 Harwood 8t, Orcen Bay, W'ls. 

rUNDEKHATIOlf DKAIIT 1>E71CE.— Adopted 
to be operatively connectcil to the air oystcni 
of an air brake opparatua, or any other 
power mechanism Patent 15700T3. VL L 
Bullock, 84 Cloverdnle A\e, North White 
llalns. N Y 

Madicgl «nd Surgical Drvl ces 

Tirsn —Capable of a wrlde range of ad 
Justmeut whereby the oame may be readily 
reflated to register with the afflrted part 
Patent 158100D T MoBhurry, 10 Liberty 
St • Long Branch. N J 

Stukoe AppoutoK.— Wliloh makes po»- 
Bible the Mptradon of fluhla from, and the 
Injectton of medicated flulite Into tbn leiiia, 
atterlen, or other oavldea of the homan boify 
Patent 107207B. W. O. Pdoter. Big Stone 
Oap, Va. 


SmiM OK,— Having a notale assemblage 
which wlU rolulmln or pn^t-out discomfort 
und pulti by ronMui of Its iiiudu of uiipllca- 
tlon Patent 1574(104 W Ulcharda. 13 
llurtxel Bt., Wurnii, Pu 
DorciiK Tabu: —T he coiistruction being 
simple and of such dislgii ihnt the water 
will drain off readily Putint 15 T 26 fHl H 
F Wugky, Mliiend W ells, Texas. 


Moalcal De vitea 

TAJLluotiili:ffc. — Ilailiig an HMamblage of 
Jingle and oiwtanet elemcnte so uimK'iuteil 
with a sound board os to he effecthe m idoy 
ing Patent 1076443 E C McEUuiny. 
4^ Portage St , Kulamiixoo, Mh h 

XTtoPHUNE. — The Intontur 1ms boon 
grnntod two patents whcn.ln the Hounding 
memberi are miHpcndefl by a coin pu rut holy 
straight slngln member near each end, mid 
metal sides supimrt Uio Htrliigs which curry 
fill) \lbmtllo ini mhi‘ni. PnUnU 1175960 and 
1575963 W Bartliolomne, c/o Bur Zim 
Toy Mfg Co . IIS 4tli A\t . New York, N Y 
Peu rt)B STKixoKa Instbumfnth — Tn 
wtildi the tension iniiy bo liicrt-umHl or tie 
ereoHcd at will without tliL use nf tools of 
any urirt. Patent 1579987 M O W tekes 
Nurthuniptoii, Bimu. 


P rime M ovora and Their Acceaao nea 

Valve. — ! potiiry lalie, so constructod 
us lu uperutu us tt (an to firuit.iiKO the vnivo 
casing and minbiistluii tliiimbcr Patent 
1172080 , C W JlisdLii, 1452 W 41 >fh St, 
Lus Angeles, ('idif 

LUHRKAIlNtl iHiHTru FOB l*tTRRNAl. 

(k>xiuvHTiOK Knoivks —W 111 rein tlm lubri 
emit Is siippllod ill pniiHirtluii to the speed 
ut which the engine is rniining and is shut 
ufl when the I iigltie stojM Piitint 1574410 
C. K Powrtll, Miiwry <’ity, Tmn 

Kiitaby VAtiK - Which will afford fncIH 
His fur cunt roll iiig udiiiJssiou of fluid fuel 
to one or niitn ijlliiders of mi liiUninl cum 
biiatlun I nglin Putt lit 1176501 C 

Foss iind 1 > D iKljonch t/o fM) Russell, 
518 Rualty Bldg, Suvmniuh, (lo 

Kmunk — llv intiiiiH ofwhhh the sinikcof 
the slldu \uIms iiNsot IiUihI with ii plunility 
of cyllnilerH inuy b< HimiiltniicoiisB regulniiHl 
to udiiilt stenro Paltnc 1176836 A! \ 
Jnrtlun iind T Af Swank c/o T Af Hwank, 
I^^cuiiutii Citrus fVi , Li'Cuiito Flu 

Dy VAKIL (AlilPF VHXrtiR — Fuf IIHO 111 con- 
ne(*r(oii with Miuh prime moxcra as engines 
of motor Ariiicli'f) tiltcrniiting cnjrniit induc- 
tion mnturH strmn turbines ett Patent 
157R2J3 A1 J AVaclHw, 649 E North St. 
Berlileliira 1*« 


Railw ays and Th eir Arcesao rlea 

AA'ITKR CoriMV KUK Locomoti\i-s — 
W hlcli Is <if Hucli n cliiirui ter that It will 
be uiiivf rsally iipplhnblo to dllTirtiit sixes 
and tyi>es of locomulixis Piiteiit 15753 H 1 
A n (Xlkers, 796 E AA alniit Ht . Spring 
field, Mo 

Kail amuGUXEiVFR.— W hleh affords fa- 
cllltleH fur making nsc of ii nIoHxely slight 
force to bend a mil uf relatively great reals 
tiiiirc Patent 1678381 1 *. A\ Baker, Qcn- 

cral Delivery, Blue Rapids, Kniis. 

R«S)r (’’O^STRLCTION — In wliUh tlm run- 
ning boord and the roof sIifM>tH are cumbinetl 
to form a cumplete roof of n car, eliniinntlng 
HCparutu running hoards Patent 1581978 
A II Oclkent Chief Alccli Fugfneer, St 
Tsnils A Ban Fmiiclscu R It Co , Springfield 
Mo 


Perta ining to_Rorrealion 

CoLF Appakati N — AMiipliy viiriuus 
strokes of golf may he prnctliYil Indoors, und 
the values of a glvin shot on n regular 
oniirse closely nppmxiiniUivl Patent 1574 , 
606 . K. L Burnett. 110 Lexington Avc. 
Now Aork, N Y 

OoLF (’Y.in- Unving means whinhv tin* 
head und thn shaft cim be firmly and r(B- 
cleiitly coiiiiecliMl without tin nc«*i*sHitv of 
whipping them together Patent 1571460 
C Snntcr. c/o TIiob Keogh. 333 Broadway, 
New York. N Y 

Walri^o Toy —Adapted lo walk in sim- 
ulation of the iinimni. or otiicr object which 
the toy U roiiHtnictwl to rrprcwiit. I'atent 
1576435 A Oniitl. RJdgeflild. (^onu 

AKmmrvT Deviok.— W hich may he 
located In public places offnnling nmuse- 
ment, and requiring skill In the manipula- 
tion of a coin to seenro a prlao. Patent 
1578116. C Fleischer. 62 Van Slnderan 
Ave., Brooklyn, N, Y. 


BAHKmiAU OkMK APPABATra. — Where- 
by It LiiiiiL rescmblJiig nil tlic plays wbiLh 
iHtiiiilly tiiki plucL 111 u gaiiii of hiiskilbuU, 
limy he plnyifl Patent 11701TJ J M 
\Aeuvir, 415 Culler St., lUhlgh, N C 
h.\i-KeiNiNu Appakvtlh— B y which van 
uiiN iiiovi mints uf the aruiH, Kga und body 
<1111 Is* iffeLtcd tu HimnliitJ niwiiig und ulln r 
furniM uf L\Ln.li«. PuUiil 1577869 E T 
Itmidiill, 117 IV \\< 11 Ihw AngfliN, I'ul 


Pertaining to Vehicles 

SvMUNO ])iMc> — By nil miH ut which tlio 
ipimitii^ Ilf htiiid diNlnhiitHl In front uf tin 
vvliiiN cun ijc riKnluud fruin the ilrivirN 
*<iut PiiUiit 117.1t«IH U U (’only, II JJ 
llydi Park Blvd , ( Im iiku lit 
pKUT^cniiH MIR MrouniuitH — In the 

fnriii of II <-uv<.r mluplcfl lu uvirlln th liingi 
uf the IiuimI to prrviiit tlie eiitniiict of nun 
Put! lit 117V*19 M J Schwiinck, i /i» 
Siiiilh ic V\ ihl, 299 MrtliiidleHS Bldg, Ilnii 
ulnlu Tirnlory u£ Xlnwaii 

V\it — I’lir iiHc on wugoiiN <*uinitni< tcil to 
uluiaii tin iic*<tl of retluLing tin. < hikh M-ction 
lit the iNJiiit of vvhi>cl uttiicliini lit Pali nt 
1571664 F M Keiinedy, Clurenduii Ark 
SiulMiPtHcii Ufmuvlr — F or n moving 
Hpriiig ihhIiis fnmi the front iivIih of Fonl 
1 iiTN without ninuiinj. tin ukIi fnuii the 

cur Piitiiit 117V>17 \ I Mhrikhl und 

F L Alyatt, Box 327, Munnu Lu 

(»i viiKKiiiM I) -- Vdiiptiil to Is nuiiiiiiiHl in 
front of the witidHlinhl lo prtttn r the ivim 
ogniiiHt Him riivrt und heudllKhl ghirf Put 
lilt ir»748fMl V T Kellogg < /o Tli. T. xuk 
C o Boom KlU, nuiisliiii, 1'i xun 

UtMoVAiilt HtviiiK PUS Mo I UK oil Likp 
\ l-iiUii'H — lliiving niemiH for miloiniilu ullv 
fiiNtininK or ntnhriiig uiutiunk'MH iiio\id)li 
gliixid or oiliir frmin H for vdin'lis Puli ni 
f 71*261 O ituchr, 3 Bin dis iSiibli>tiM 
P I in Fruiitt 

Ai\irivii\ Rim wn Tint AVhhh mnv 
In* <|iin LIv <Iin|nmh‘<I u|kiii a vchnle uIn**! for 
Liikiiig till i»hi<*< of u dt fluted Htundiinl pin ii 
main tire Puli lit 1,171950 I, h W il 
Ijiiiiis, Ihiitun IJJ 

\i TO \iTV< iiMi sr - Tor pnvniitinj, nar 
ward nioMinint of a car whin in iqn ration, 
pnrticnliirlv whin sliillcil or iimtinliiig a hill 
Puti lit 117tl2<s1 S Biniigir, 29.1 Poinlfnhl 
ltd Bruiiwllh N A 

Sii.VAi Lvvii* — l.MiN'ciully iliKigniwI for 
iim hy tniilic olfictrs or drivers uf viiinliN 
inliiplcd to )h nHMMiiitid wilii tiie wrist iiinl 
hiind Pall lit 1176235 M AI ( iinnin),hnm 
Sniilli Ht Far Itockuwiiy, N A 

\t niMuniiA. SivniiiiiT — \!hnh cun he 
mtatiHl hurIxunliiJly or virUcnlh bj thi 
Liiriiliig of a shaft ixtuidlng throiiKh tin (‘iir 
boil> Pntciir 117 HYi 9 H hi Afniitgoini ry 
8246 NorthULld Avi , 1 hi nut, Mnli 

UlK AND Tiai C'uVHIHt tTin\ tUK V'FH 
KLP AViirnj* — Winn by u tire liiumg ii 
givtn air cnjmiity will be cuimhli of HiiKrmn 
Ing II nliitlvely gnat load wilhonl niptnn 
Patent 1174277 M T lA.iirov c/o II M 
(Srovc, It F 1) \o 1 (.'nyahoga rails Ohio 
EM.lVf Fmiai *n — W Inch • mlsMin s fi 
rut out readib op* mihI to ih rmit tin ki'SiK 
lf» ]iiiMi dlriH't to the atmiwplinn m ndill 
tlon to the onlimirT muffli r Putin t 1176 
640 A\ Dial i»/i» II D Aoriis ITiiti In r 
Bldg, Piiihlo, Colo 

\i MfiARY UuvD Spbivii — AV liii II iiiuv he 
ciiHilv nttiichml t«f the iiialii road Niiriok of an 
aiitoniiihilr to sttudv its in t ion I'atiiiL 

1170667 (* A Itawo Alircii Falls (Ailif 

lUAniiiiiiT — In whiili the llkht itself Is 
hidden and the rays dinttid downwunlly to 
strike th< road without slriking tin <ii*s of 
apiiruiicliiiig driven. Patent 1576635 E 
r CipisTly 29H Yow-mite Vve , Smi Jose, 
Cidif 

ILivLiAmiiLr -Ofthedoiihh bogh tyis* 
NO constrnctisl us to p* miit steering with 
hilt little effort Patent 151719.7 M 11 
Cliiirihill Hhniin, 548 Hanoi at Mbiirv M w 
Huuili Alitlis, Viistruliii 

SiBINO Hi NPENHP FOR VfIIHLFM— F or 
reHiliintlv supiiortiTiK the body uf a vdilii* 
on the a\le and replace* tlm usiuil viinch 
Hpriugs. Patent 1576901 A M (Arne n 
3126 nsiilmiiidi* Ave New Orleuiw l*a 
Sinv AT.. - ( onvcnlenfly nperabh hv thi 
driitr of 11 M hide to IndlcaO Ms movements 
without dlstiirhing his coiitnd nf the vthich 
Pali lit 11765.36 R H Parker, IWH So 
nifkory Ht , Ottawa, Ksns. 

DiBixnoN INPICATUR. — W'lilch may hr 
combined with the customary tall light of a 
Vtlilch and fndiidc a license plate holder 
Patent 1577113 A Do VoUaeo. 2317 W 
6tb 8t, Tam Ajigeloa; Calif 


AtrroKOBiUE AwHiita — Which may be 
nttfirheil to thu wlnilomi. and removed at 
will lu Hliiide the tyits from thu min rays 
PuluiiL 1176886 U 11 ANilliiims, c/o R L 
M< l>oiiuld Mfg Cu , 12rh St & Penn Hi. 
Box 1J77, Kt JoHcpli. Mo 
(A>MiiiMa> Fantfnkb anu Ua.nuif mi 
Vi luMuiirij IKjuhn — (A nivtiilcntly gnjipcd 
tu HiinultuiiLsiusb n leiuH iln latch mid optu 
the d(Mtr Iwitli oriimmntiil in appeiininoe, 
Hiniplf Hint (hirubk PuUnt 157811H. P 11 
(■askiiiH, 12(t7 (trnhiim Bldg, Jackwinvllle. 
Fla 

llLntLTuR. Fur auloliiuhile heudllghU 
adapt* d til dirn I (In rays of light so that 
prailnally all wilt illiimiiiutu Uic ruiulwuy 
withniit jinaliir lii|, ohji*clluiiabk kliin* Pat- 
ent 1578979 J d Diivih, c/o L L 3'hol 
sin iiin r, t'iiiii|i Si T bdliiH, Texas 

\NTIHKin I IIVIN tuu MutuH V Lilli I LH — 
\(tuclii*<l tu tin (inlH of ii ImiU |WiHltluiiefl 
tliroiigli till filly trniiHvrrNl> with tbc trmd 
of n tin. Putint 11774"ri (' (, DriHchcr 

Mini C L (trnsoii r/o Orriwai Sabs St 
Si rvici . \ illn (iriivi , III 

KivC'THK \ll Y lIVArfll NTI-VU 1 V <1 A\ 
Vplilnsl lu iiitcriiiil imrtnaiH of th* rim, 
Hu tliat h* at may Is* iHiinlucml thniughoiit 
tin drciiinfi n iillal purthuiH of the band 
Lrip Pah III 1177987 AV l> Hohweiik, 
This 13.1, 1A rndah Mnli 

Tra<.*'1uh --[laving a iiov< I arrangcmint 
fif on an li nxl* mnl draw hur hv mennw of 
whkli iltlnr inUivuling *tr phfwiiig iinido' 
tin Ills lino is ilniwii PaUnt 1178479 if 
V ShHurt mid F L Holt, .399 L lA-smter- 
il lie Ht Tnllahiiina 'I'l nii 

PiKVKi--— Fi>r list on aiitoiuohili h ur other 
iflinhs (iignifs ainl fnachniirv iifdisuig 
hruki* nIioi s ii^ti inl uf tin. onlinarv broke 
liinnl Puliiit 1179169 W Fnim r Jhibte 
F* rrv N A 

Htvhiim Post v*ir \i ruMuiilii-N 33iat 
will la nior* eMiivniunt to li indh than tho 
lN»Krs urilinarllr iiwmI, mnl will piviibte b/tter 
hsking nnmiN C R Di rr Hanto Mar 
garitn, ( iillf 

'rJLVhni Sli NAf- — M hn h nffonls n strik 
lug Indn iilioii of i haii^i n iii the ruti or 
dirirtion of iindion wlii«|i On dnvi r inti nds 
to make Pah iit 117M16 C Filler W17 
iNdiipliun Vvt , ,Sr loNipli Mo 


DLalgna 

hUHifN vuK V CuvT l'iit«iii 69571 T 
Davis i/o Friiiiklin Hiiiiuii & (*u. 38th Sl 
& nth ViL Nfw lurk \ V 

IqsiuN FUR A CuvT Piihhl 69572 T 
Havis e Franklin Siiniai & (1i, ,{Hth Ht 
& llh \vo, Niw lurk, N A 

PtsuiN FuH \ Drfjhh Piiiuit 60.173 T 
Diivih i/o FniMklin Hiinoii & (o, .38Ui 8l 
& 1th Kw Nrn lurk A \ 

Dvhh n {•(ir a DRL.SH — Jliteiil 69574 3* 
Diivih t/o Fniiiklin Simon & (7>, .3Slh Bt 
& 1th \\L Niw A'ork, N \ 

DenIi.n MIR \ Tf\tIif FVHBIC. — Patent 
<19669 J( Si'hiv t/o Alax Kmiriiiiiii & Co., 
45 l^sinardSr, Niw York N Y 

Dt.Hi< N FUR 3’i\riiE Fvnsic -Patent 
69610 It Hi III ^ t/u Max Kniifmon & (k) . 
45 Issniiinl Hr, N-w Aork, N T 
Dvsiiiv Fiiu AN Aptumohiif Fi.(»web 
\AHF Pal*nt(M>6K1 D AAA Ik r c/o Aloa 
well Mfg f'o, tW (Ininil Hr, Vew York, 
N A 

Dvkk N MiK A I'BiNTFn FviiRK — Patent 
69671 It Sclnv, c'o Niithmi H Rich A 
Bnut., 146 5tli \vi Niw Aork N T 
Dkhk n toR K IniFKK — Patent 60687 T 
Davis, I /o Fninkhii Simon & Cu , 3Hth 8t 
& 5th Ave, N.w A*.rk, N V 

DtHIi N KUH V TvNTIIF FaUBIP OB THE 
IjIKL — Pat* nt 69606 C S Fowler, A! eat- 
rrlv II T 

Desk V utR AVr.\ppivij Papfr,— P atent 
<H)727 U Mirtlnlinir r/o Cohn Hale Max 
(o 93 Franklin Ht N. w A’ork \ Y 
Dkhk n m»k a Stow - Putenl iW7A\ >A 
F Mien c/o Allen Mfg Co, Nashville, 
Tiinii 

DVJih.N FUR A RINII UR SlMUAH ARTICLE 
-Pull III 69800 B Aih, UTI .8t Nicholas 
Vve Niw Aork N A 
D^J^It N ran an Iu-ltbjc Liuht Fivtibe 
P iihnt tW797 E J Dirtxnninn, 834 8o 
1 igiK nm St., Irfvs Angi 1*11, ('ul 

DthluN FOB A Liqi ni Dismnsvr. Patent 
iWHttI AV A Hchuti! t/o Rotax Co, 380 
I IChl St Niw York, N Y 
Dfswn W)R a Lamp MuPNTiNn Patent 
69998 A J KoHman. 200 K 09th SL, New 
York, N T. 
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Hr havr only to comporr ihr railing limr of the prrMrni-daji tranr^ 
Atlantic liner xcith that of the good thip "iVina" to fntlg apprr- 
ciati hole clorely STh LU kar brought the ivortd logethtr 

Elrairnl^ of Strain and Gaa ro%rrr Englnrvring hy Puller $290 

1 Ilf |iriiii ipirs underlying iIil coiinlruLliun and tiperutlun of slcam 
and gu6 puwir equipment (iivirrt ■uaiii riiginea, aleam torbinci, 
luUriial iumlMuiinn rnginra ami gan priHluiirK 

llandbfMik of Englncrrlng (nlrani and rirrtrleal) by Tullcy . • 7^ 

riiree volume rdillun ( ovrr<i prariically every cnnllngcncy that 
llie steam or rlmriral i ngirnTr will meet and In addifinn niDK of 
the practhol tpn-Aliunn that rnginorni are aakcil when ap|dying 
for a liceiwe. 

Steam-Engine Prlnriplea and Practice JAMES WATT 

by (rofl 3 70 17J6-18I9 

Information that opt rating rnglnrcrv Minv of tbe ihinp wc have 

and plant Huiifri nil ndenH reiiuire con t®"** ***« 

_ * . * A . .L *■** c»«n»plc wc *\\ tcoici&bcr 

rertiiiig aleam rii^iniH Aanisla in the the Hoty .i haw he umedved 

selcLiiun (iprr,iiioii tiire and repair ihe p«wtr if eiLJoi inm wuicfa 

and h..w lo improvi: ihnr economy 

Sleam-Turblnr Principlea and Practice 

I ^ f M uiuucu-sdul apccuuikin end ihe 

ny 1 mil f.AI vuunBiiLr uan ihriitt.n («t hu 

Gives the opt rating enginetr plant own rrmiinn H* m^huwiiy 

hUiM riiilrnilrnl or mnnaftrr hui h liifor 'the 

mulinii IN nerruHry to inRure huc rhihMapbical tmtnjmri.i mikrr 

ccwfiil mill itunomnnl oppralion of rcm.inmB ihcr^ tucivc oMoth. 

. _ . 1 I ^ I . I I I*'™ owina to III luilih re 

alram iiirhlneH and to make a wlae luincd lo the pLcc of hu birth 

rlaiice In ihe puriliaae of a turbine ULcnmlL Scui^U 

„ _ id til citabliM hiiuKU m hli 

EHaara Power Plant Engineering prufcvium in lilii>i||inv but ■■ he 

hy ( ebhardi 6J2D I" 

. 'i not dllowrd to IkcaiMi. al nii 

An exhaustive in aline covering every frnnddnr viirh |•T^^clmr• of 

phase and aiiiled alike for text bonk * la*iiiiw Umvrraiiv m 1717 he 

or rcfcrcnrc work A valu.l.lr bib- rlL^UmJLlnT 

liogriyihy of current lilrraturn fur He itun bmunr Intertued In 

each cliaplrr Thimu* Niwcoimn^ •imm en 

lit* ‘hat tlirn 

Practical Slcam Engineering by Mn>er 263 ihr imki ^dvanred type and wu 
A borne xludy courw for men om IZ^hi'^bd 

f loyed in < iigine ami laiiler rooms i*i thi MinKci u too kma lu 

airly elenu niary in aubjcrl matter, nKwgh to uy 

but ■uIBcieni theory lo explain oom imlSThw™ 

nuin eaiiaes and eneets In altam engi tbr follnumi Iraiurn itmdcfUHrr 

marina. **' *”'"1*' 

tnsE cyliniki ctichtU 

Steam Power by Hirslifield Ulbrlght 3 40 cylinder In non aimhictuii m 

Wtltlcn for UK by firemen oilen tod IXI*' 

Operating engilieera who dealrt* In he< wai (Mced ta tcmpunnly Abin 

come fii^lmr with tho principle, ,c.v «n 

erning the apparatus they use The known in thr civil cngmcaiiiui 

entire text baa been recently reviewed . , * « . 

_ . ^ t ^ M In 1771 the Srm ul Ilutilton 

IdOComoUvci PeriormBBro by Com 465 aod Wdtt wdv furmcJ m Bfr 

Uetaila the methucbi ua^ and the re- mmBhjm Thu v mlunjiMin w»# 

■ull, of on loeomolivo. mnde in * T.. 

cuvenrt of ■ream pawn he It 
the invcnior cd many of the 
principal fciniici of ibe tteam 
cnalne of tod*T uid tie prrKni 
hidi edvwKcncni owci ntich to 


the engineering laboralury at Purdun 
llnlveraily The author ia cmliicntly 
fitted to prepare such a trcaUac 
AU pricM poal^add 


Englnca of Hlgli Ootpal 
By H M Mkmtdm 

A conaiflpration of the thermody 
namte aH|ie«l of higha|ieetl gaa enginca 
aa to powibilitin and limitallona, a 
rontroveridal auhject whirh newdt juat 
Huch frank Ireaimenl an ihia is. Pub- 
llsheil by Macdonald A Lvana. S2L50 
postpaid 

Ccmcral Physics 

By n L WmOM 

Prof Phyilcs, Sluford 

H r r«rw«ii 

Aaaa Prof rhyplci ColumUn 
g. B Drww 

Amo, Prof Phyilct Stnnfonl 

While advanced and compn lirnsivc m 
scope, unusual details of practical appli 
cationa with diagrams, are noinl Pub- 
lished by Tlic Century Co $3*X) post 
paid 

Nrw International Yc^r Book 

H T Bmd0» Bdkmr 

Covering the year 1925, important 
ronaiderations auili as the furlhir pnlili 
■ al readjustmriii of buntpr Aemnaii 
ties. Evolution Su Inlngy etc are sue 
cinclly giviii rriiH^riffr(ne«*h aid ma 
tenally An invaluable rffrniiee Pub- 
lished by Dodd, Mead & (o $690 
postpaid. 


Quotations, Proverfas and 
llouschoM Words 

ByW O Mmmkmm 

Conuining nearly 45,000 references 
from authori ancirnt and modern, this 
indinpensable reference should In 
every library Published by C P Pul 
nams Sons. $6 20 iiostpald 

Evolntloii 

gv / I, kmrr 

Prof ZooluKy Uaiv of Glasgow 
Frankly slated in he a personal sketch 
of the development of rlemcnlary hml 
ogy the author iniercsiingly develops 
the fundamentals Further study la in 
dlcBled where applicable. Published by 
Macmillan 0> $3.65 postpaid 

Temperament and Race 

Bv 5 D BmrtmmM, M B. Bmktimvh 
An Investigational study of raiial pay 
chulogy from a wtriulogiral standpoint, 
with many intermling illualralions of 
romparisoM Publish^ by Richard G 
liadgf-r $3 15 postpaid 

Tkfl Tide 

By H 4 Mmrm^ 

U 8 CosMi and (laodetlc Rsrvsy 
A compendium of ilie information on 
this subject writtnn for the Isyman in an 
inlerenUng and autlmniativc style Pub- 
Jlahed by U Appleton & Co ^65 
postpaid 
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fUmt rf ikspi mad 

witistidktti sn SUM iknagk 
tk§ klui fliUt mhith pr§- 
ttS ikt tjtt §f tk$ m§m mkp 
tfmtt Timkiai/iSnt/imstei 


Your Car- 
Born of Fire 

Lakes of steel, fifteen times hotter 
than boiling water, are Haming with 
sun-like brilliance in Timken elcdlric 
furnaces You dare to look only through 
deep blue goggles. You see in process 
the world’s largest output of elcdtric 
steel You sec the making of the metal 
that makes Timkcn-equipped cats 
and trucks more economical, more 
capable, more enduring. 

Only the famous Timken “daylight 
steel mill” produces Timken Bearing 
steel It assures you of hiicst material, 
right where the motion comes, in 
transmissions, dilfcrcniials, pinions, 
worm drives, rear w heels, front u heels, 
steering pivots, and fans. 

Timken steel, together with Timken 
Tapered design and Timken positively 
aligned rolls, provides highest working 
capacity without excess bulk. No 
complication or compromise is required 
to care for “thrust”— sidewise forces 
Therefore Timken-equipped cars are 
also better in design; more simple, and 
more accessible. 

All the Timken advantages can he 
yours,for they are built into 90 of all 
makes of motor sehiclcs in America 

THF riMKLN ROIXtR »tARIN(. (<) 

C A N I O N , OHIO 

TIMKEN 
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Electnc unloadn^ takint ore from ihip 


Nobo dy lifts anything — nobody sweats 


said Sir Ernest Benn, an eminent 
British publicist, after a tour of 
America’s industrial plants. He 
was deeply impressed with our 
vast investment in labor~savtng 
machines. 
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came« hot ited 


With thia atachine 








Electric hoivt 
handle! coke 
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Electric charging machine loada open hearth 
iteel furnace 


electro magnet 
handle! pig Inn 


There ate m America indua 
triei ao vast that each would 
need the man power of half 
the nation if there were nn 
machines such as these with 
their General Electric moton 
In every step of manufacture 
mining and forestry through 
mill and factory, motors do 
the manual tasks with great 
saving of men and money 


For each of the five uses shown 
above, industry has hundreds of 
others in which electric motors 
are helping to increase produc* 
tion by doing the heavy work 
Such ingenious machines to 


save men’s labor are constantly 
increasing in use. And, wherever 
electricity is broadly applied, 
the worker’s day is shortened, 
he IS well paid, and he accom- 
plishes much. 


GENERAL ELECTRIC 










SOEWmcAMERIGW 


GUESSWORK--OR SCIENCE? Is Om Ob. NEXHAfistmmL^ 

Frmeb A. Toniorf, S.J. A IlEWAmiim THE GOfER 
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Mxi0 busy kattifi 
rtn-rt fj9j r* Xfe t 
f Mq { 



don't overlook the part 
you cannot see 

‘With the tckphoiw •fustn m with tn iceberg, 
fcr the Better put M tuiaeen. The ttutrumcnt 
on your wwl or ctlli into tcoon vMt equip> 
BMnt, dl of which had to be produced tot sttndtrd 
of tccuiecjr nrdy fcuod in induatiy 
Whether tCH the mahjiiK of year BeB telephony 
or the wuee and caUee eounectuig it to the central 
office^ or dw warn there of dwenbudng fnmei^ 
rehy racfca aad that iMrrcI of nMrfceqr, tM fwitdi- 
boatil— here a a Berk which cafle for the akiB 
gained dveui^ aepwi enoc 
From the buying and teaung of the raw oiat^ 
nah, through eray atep of namifactnfe and 
inapection to the finiahed appatacua, furdicr, to ita 
de^ery on regular or e m erge n cy order — anderen 
to awitchbeard tnataOatioa — till thw n Weatem 
Electnc'a reaponubihty 

A nd throu^ tha reaponaibility haa come during 
forty four yeara an ever increasing oppoctumty of 
aervicc to the American public. 
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Still he wouldnt hetim 
it was Shed Steel 


It happened in a Pullman 

Two men were talking about the 
safety of all-steel cars 

“And notice the beauty of this ui' 
tenor," continued one of them 

“Oh, this intenor isn't Sheet Steel,” 
returned the other “It’s just the 
extenor and frame that's steel." 

Even the conductor and the brakeman 
couldn'tconvince this man thatSheet 
Steel was under the beauty of the wall 
coverings, berths and furnishings 


Yet Sheet Steel is used for products 
that reqmre far finer workmanship 
than IS demanded by Pullman Car 
intenors You will find Sheet Steel 
beautifully shaped — welded into the 
most graceful furniture for home and 
office Its great strength allows the 
des^er to work unhampered Fm' 
ishes can be baked on to endure 
through a lifetime of use These fin' 
ishes resist spilled perfumes, ink, 
aads — even a lighted cigarette 
can bum itself out without a trace. 


There are many products that can use Sheet 
Steel to advantage — to add enduring beauty, to 
reduce weight, to increase economy m first cost 
or in use. Manufacturers and designers should 
study the possibilities of Sheet Steel for use in 
fabricating their products An interesting boo\' 
let,Tta Service of Sheet Steel to the Pubuc, 
contains many suggestions. A copy mailed 
on request by the Sheet Steel Trade Exten' 

SION CoMMnTEE,OLIV£R BlDO., PITTSBURGH, Pa 



Thi5 ( rdJc'Tnarltstffricilcdon 
vdmud Shett Sttfl u defintu 
insurance (o the buyer (hotewr^ 
sheet lo branded u of pnme 
qwUity — full weight fur the 
gauge jtamfied on (he sheet - 
never lesi than A0 gouge— ntul 
that the gohunicmg ii of full 
wet^ dnd quoluy utohlished 
hy the Sheet %cel Trade Extent 
Sinn Committee afiet-i/icdi um. 




InSte 


HiETEISeL 

OR.' SEILVICE 







82 SCIENTIFIC AMERICAN AuaUBT, 1926 



America has its aristocracy of intelligence and culture, of achievement and wealth, 
of taste and talent. Every community has its leaders of thought and action. And 
historic Washm^n — drawing its leaders from every section of the Union— la 
representative of the aristocracy of them all. 

There in the world’s greatest capital it is natural to find Packard cats honored 
by marked preferment — now as for a generation past. That five of the distin- 
guished jurists of the United States Supreme Court own Packard cars is but an in- 
dication of this preference among those whose taste and Judgment is unquestioned. 

The list of cabinet members, senators, ambassadors and congressional leaders 
who conslstendy favor Packard with their patronage reads hke the roster of an 
American peerage. Packard could ate no stronger credentials. 

PACKARD 

ASK THE MA N WHO OW^NS ONE 
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tlGHTY-StLOND YLAR 


CORRFCT 

S OME inirmting mdelipht^ Hcrr de 
veloped by our retrnl quebtion bi 
to ihe highest number that ran be ex 
pressed by three digits Many an**wrrs 
to this problem have bren received 
quite a number of them from well 
known malhematiLian** L\(n the«ie arc 
not in entire agreement The (.on«rn*>u*i 
however, is that the corrett answer is 

the equivalent of 9 raised to the 
^7 420 48^ power a number which 
would require over 27 veers to write 

VLiocirv 

H ere u another problem of a differ 
ent kind There is no calth** in 
It When the Chicago ( mcinnati Pitts 
burgh T imilcd (.rashrd into the station 
ary Pittsburgh Washington Express, in 
Pennsylvania on June 17, killing Mime 
fifteen passengers, the two heavy loio 
motives of the moving tram, backed by 
nine Pullmans, telescoped thne steel 
sleeping cars their full length These 
looked as if they had lieen ripped open 
bv T N T or by a giant can opener 
Ilow does the energy delivtred by 
this heavy train moving at 50 milr^ per 
hour compare with that of the shell of 
a sixteen inch U S Naval gun, striking 
at a velocity of 2800 feet per seiond, 
assuming the tram to weigh 1 200 tons 
and the projectile 2,100 pounds^ 

Before calculating, record your off 
hand guess or estimate— it will prob 
ably surprise you afterwards 

SOVIFIS 

^V[7HAT a bixarre picture of condi 
” tions in the world of science in 
Soviet Russia one gets after noting sun 
dry evidences that reach this country 
from the confines of that hazy pseudo 
cmlization The Sovitl government, 
having suppressed all public display of 
rrligton, u allempting to exult sciemo 
in Its plate True, a little serious scien 
tific work IS now being done in Russia 
In the nieantiine Bcienc« lives in rag^ It 
was indeed a little embarrassing ” w rites 
a noted British scientist, after a visit to 
Leningrad, **to meet men of refinement 
and learning whose trousers were eked 
out with large and unrelated fragment! ** 
The Soviets will find that elevating 
acience la easier than extirpating relig 
loD Science u based on the rational 
facnltieo, while rcbgion is an emotion 
deeply planted m the human heart 
where it look root a million odd years 
ago, probably os magic There is room 
for both religion and science It is 
theology, not religion, which quarrels 
with science History shows t^t the 
ology always loaeo, always retieau 
oomewhat, ‘*digi u” again and abaorba 
more ptmiAmenf, It never learns. 


In This Issue 

How Do They Know? 

\t the very same hour of an earthquake Mienlists the world 
over know when it happened, how far off and where Fhc 
interesting part of U is, they are prat tic ally always right 
Ilow do they do it^ On page 90, one of them explains how 
simple it IB 

Controveray 

Lo|4 of people find il djffitult to cuininit ihtmMlvfs that ihi 
rcmarkaLly advanced Mayan civiliration lould liave been 
onginaletl by the Aimrican Indians They must bavt bor 
rowed it from the Old World Diad wron^ bay most 
authorities On pati 81- one of thtM authorilieH drives a 
bpike in the Old World origin theory 

Snenre and thi Golf Ball 

A notid stientist has Lctn puffing golf balU through bomc 
rtvealinL srientihc tests He finds they could be improved 
a lot — if Mieme were called in to help For ixample they 
(.ould Ih made to dnvi farther Will ivirv player M>on havi 
golf 1 >uI1h built to his own speeifications ^ See jiage 106 

Down in Davy /ones* Locker 

How would you like to sit in a comfortable (o/y little room 
at the hotloin of a sunlit tropical sea, watching the fishes 

f jide by and studying an ever varying panorama of i orallinr 
ife^ Read Dr Miner*s vivid narrative on pap 87 and you 
will believe you have actually Iwen transportea to tlir bottom 
of the sea 

MORE THAN 200 PKTIRLS 

CompUtf table o/ conlmlj udl be found on page 1S9 


For Next Month 

The Pole^**How Dtd Byrd Khow He Reoched If?” 

The sun compass, the drift indicator and the bubble sextant 
guided him airurately Very good, but how do thrsc inbirii 
ments function^ Next month they will he explained and 
simply too 

The OUeMt Hou»e in ihe World 

A noted British anhaer ogist haa diMuvtied ihi wooden re 
mains of a human habitation buried under atnta of earth 
nearly a million years old What this find «igniheb will be 
told in our September issue 

Ar»r, ihe AU-^eUd Dirigible Airthip 
Government and olhfr experts have been huid at work design 
ing an all metal airship Now it u six ut to be built for thi 
Navy Ith (omplelion may herald a wondi rful advance Read 
about It 


Other articles on, Ihc Norfolk Islanders The Level if the 
Great Lakes Hie United Slates lighth>ii'*e Service Plants 
rhat Crow in Airtight Containers A N w Express Cruiser 
The Gennadeion, ftc Sennar Dam ronscrvation, Radio, 
Astronomy 

MORE THAN 200 PTCFIRFS 



Thera ia one beat way to keep m touch with 
the leaden in die wc^’a progreu b y < 


rirtaady raadug the Scrantific Amoficeii. 

$4,00 hfinfi the Setentifie American 
to yom for one whole year. 


DINOSM R'^ 

O NL^ the tllui day in pacing 
through the n ptib hall of the 
\n cri an Musiiiin of Natural Histoiy 
we saw a hi adless skeh ton f a dinotiaur 
liein^ moved to om of tin great gal 
liriis It WHS a wend sight to see this 
relic of ancient life bciii^, moved along 
giHpi rly bv a modem i lei trie trie (or 
Iht si^hl was so fantastic that we got 
our artist busy On tlie cover of this 
ishue you see the result 

NONSFNSF’ 

T HF United States Chamber of Com 
mem says that Aineruan manufac 
tunrs arc spindin^ ah ml $15 000 000 
a year on resrarih This wems like 
quite u 1 it of money espciisllv smie 
mobi of it Mnks out of sight at least 
for a while But the Chamber also 
fshmatis tliat in the long run this sanu 
investment saves the matiufaeturers 
$500 000 000 a year* 

The trouble i« in most cases that it 
IS a litth hard to irate the savings bark 
to the investment the routes lhrouf;th 
which they are made being rather in 
direct Thus the old lime manufacturer 
either refused to throw away good 
money on such nonsense* as hiring 
hijji salaried men to play with a few 
test tubes of chemit alb or if he grudg 
ingly spent a little on resrarih he 
wanted to sep the n suits at oner Now 
adnys however only a few hold out 
ugaiiibl the modem research trend Rc 
search pays trimtiidous dividends 

WARNING 

K WF you ever noticid that the noise 
if a moving train is miidi louder 
when liiard fioin the side than when 
heard from in front or bjik of the 
Iniii^ Thf iiason is piobdl l\ to he 
fviind in the action of the sound waves 
from thi various |>ar(s of (hf tram 
whiih mill fere with one another as 
they flow away at right angles to the 
track liss than when they pass down 
the length of the traik Rerently a bus 
load of school children was struek at a 
rHilmad ir sHing Although thi driver 
stopped sIikhI on the track and listened 
he was unable to hear the whistle of 
the appruailimg trim although it had 
been sounded Dr Folev of thi I ni 
virsitv of Indiana attributes this in 
audit ilily to the inlerfinnu if the 
dome and the smokestack and it w 
suggested that the whiMle shmilil be 
placed before the smokista k ind in 
fnnt of a parabolic refle i r to c m 
centratc (ht sound and prr | t it l the 
front The idi i !•» w irll iieful study 
and experiment by railroi 1 offii laN, 
who are as anxious to avi id crossing 
accident# os ore the drivers of motor 
vehicles 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Md dfcolatM ofltopoInnofgMt* 


iDbfiOBdDODMHMlOlllBI^ Bl 
faMI rna^ l ti i l ycia iii l i d — pile 


This JONES-WlLLAMETTE 
Bearing has run more than 
a year tvithout recoiling 

Here it an 8-inch thaft* turning 240 revolutions per ininuce» driving a 
1000 1C W. generator In one of the hydro-electric plants of the Portia^ 
Electric Power Co« Not only has the bearing shown given continuous 
trouble-free service since it went into use over a year ago (May 15,1925)1 
but excepting for the initial filling at the time of inMallation,with two 
quarts of oil, no oiling has been required 

The oil-tight, automatic oil circulation principle on which Jones-Willam^ 
ette Bearings are built, is the secret of the remarkable records they are 
making in many lines of industry. They effect remarkable savings In 
oil consumption, they greatly reduce power losses due to friction, they 
eliminate the damage to product and the fire hazard due to leaky bea^gs, 
they cut labor costs, both for oiling and service on bearings, as well as the 
fsr greater losses from forced shu^owns due to bearing trouble. 

If you build machinery — if you operate a manufacturing plant — you 
should have full information regarding this latest development in bearings. 
One or two Jones-Willamette Bearings Installed on your own machinery 
will tell you the story. Write forengineeting data and descriptive literature. 

Willamette Iron &. Steel Works, Portland, Oregon 


Moasdaock Bldg., San Fraacuoo 


L. C. Seikh Bldg.. 8«ttcU 


Bearings 





PROF U a HOPKINS THE ONLY AMERICAN WHO HAS DISTOVFRED A CHEMTCAI FLLMENT 


How Ptofn^or Hopking of the Unioersuy of tUinois recently dUroitrrrtt a ntw chrmtml Hrmrnt nhich h* hat named 
Uhnum r/row it one of tho truest romancea of snence Profrs^nr Hopkins did not merely urnniMc on 

rtf/num, nor waa the jrorrA an unpuided venture iiitnum hod iong hern ptedicted Mendelrrff^ a Rusatap rhenuit, 
had arranged the known chenural elements in a trqurnce whieh atronph auggrttrd the numher and nature of tho^e 
which were atiU m\uing Motrley, a brilliant young Britiah aaenti^t u.ho%e fife a fateful Turkish bullet eifingmsArr/ 
at Galhpoli, formulated a rule which showed that rtemenj Number 61 hud still to he identified In monazite sands 
which supply the rare earths used in gas mantles, containing elftnetirs NnmOrr 60 and 62, Professor Hopkins dehber 
ately srarcAed in the tdlrthtdidet arr'jiprcfrum of these rare earths hr found the predicted lines that ulentified the 
prevtousiy undiscovered dement, and X ray analysis confirmed his brilliant discovery 




Wtfc tiv»tu 


Rebuilding the Roof of Rheims Githedral 

It woA a tonflngrution, rausid b> shell fire, that did much, if not most, of ceiling) from the weather. The sharp pilch of the roof was for oheddiiig 
the damage tn Rhi ini^ Cathedral The outer Umber roof was entirely the snow freely. Here we sec the new and lighter roof. Note the timber 
ronHumed The old inedir\al roof was built of massive rafters, heavily anhes beneath every fourth rafter for carrying the load. This method 
braced together Its purpose was to protei I the stone groining (arched provides a lighter and stiffer roof, allowing smaller timbers to be used. 
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The VlLLlAMso^ Undeisea Tim in The fur SiHMiRisi^ Rmlorahuv 


A Trip to the Bottom of the Sea 

Hunting Coral and Studying the Living Beings of tlie Sea Floor In a Submarine Fairyland 

By Ralph W aUlo Mmvr 

Curitur of Marine Life Ameriran Museum of Natural lli^ion 


IHE American Museum of Natural His 
lory HcndH its exploiers to many nlrange 
quarterH of the earth Early in 1921, 
It gave the writer the unusual coinniiH 
Sion of making a trip to the boUoni 
of the sea to rob Da\y Jones's locker of some of 
Its treasures, no that a replita of a living coral reef 
might be erected in its new Hall of Oe^ii Life 
Out of the way places still conceal many natural 
set rets, and expeditions have been undertaken to 
hrest them from desert and jungle and other mac- 
lensihle regions of our land masses but to pene 
Irate the depths of the ocean and study the living 
beings of the sea floor m a task that presents its 
peculiar problems. 

The Bfaurre Fleet Seta Sell 
However, most diflk?ulties hate their solution So, 
about the middle of June of that year a strange 
fleet sailed out of the harbor of Nassau, in the Ba 
llamas, bound for the remarkable coral reef that 
parallels the eastern shore of the Andros Archi- 
pelago. 

The diversified vessels composing this fleet were 
BtruDf out in a long line fastened to each other, 
stem and stem. First came the Lady Cordeaux^ an 
ocean-going steam lug, belonging to the Bahaman 
government, lowing behind her the JuU$ Ferne, a 
peculiar looking craft, consisting of a barge with 
a long, low cabin surmounted by a turret, containing 
the Williamson under-sea tubf% an ingenious ap- 
paratus for investigating the sea depths Ti^ 
astern of Bus vessel was dragged a pontoon, con- 
sisting of two, narrow, box- like floats fastened 
parallel by crosa-beami and spanned by a “scissors** 
derrick equipped with a ten ton chain-hoist. Next 
came the Sfondan/, a forty-foot gasoline yacht, be- 


ing lowed to Have motor furl, while liehiiid lur wi rr 
Ml rung out two Mmallcr but powerful inolor boats, 
OIK. of them a convrrtid lifelioat, and two dinghies 

Tlic MUii was just setting as thin remarkalib pro 
cTAsioii rounded the western end of New ProMdence 
Inland and steamed out upon the Tongue of the 
Ocean This arm of the sea, which cxiendH be 
tween New Providence and the Andron Archipelago, 
H a ihdiisarid falhoiiiH detp, and is oftrn lasht^d (o 
fury b> sudden storms Under »*u«h c ircuniHlaiireH 
the coral barriered roast to the westward in a deadly 
peril, and would have endangered our string of un 
wieldy craft, hut fortunately on this night the full 
moon rose o\er a calm H«a and floodid il with hiKi r 

Our sixty mile voyage was niiide in safely and 
at dawn we were lying outside the entrance to Man 
grove Cay. Close at hand the long line of snowy 
while breakers marked the location of the reef, 
while beyond, across the stnp of quiet lugoon, 
stretched the low coast of Andros, plumed with 
coconut palms and rising above the da//ling while 
line of sandy beach 

At the lagoon entrance the Lady C imhaux dropped 
the tow line and headed bark toward Nassau In 
the calmer waters of the lagoon it lierame the task 
of the good yacht Standard to take up the tow, 
aided by the smaller but energetic Sautdus We 
were just in lime., for now the trades Iwgaii to blow 
in ever increasing strength as the siin rose higher 
We could feel the force of the incoming wives as 
we sailed past the breaks in the reef, in navigating 
the channel of the lagoon 

At Mangrove Giy, beneath a spreading almond 
tree, we met the Commissioner of Andros, Mr E 
W. Forsyth, an Englishman of Bahaman birth, who 
rules over two thousand blacks in the name of the 
King of England. This gentleman courteously put 


liimself III oiir disposal uh guide to the tortuous 
(hunneU and rtH'fi* of Andros 'Ihrough his aid 
and advKi wi look up our htadquailerM in the Ire 
of u beautiful, \erdure crowned islet known as Little 
tioldiiig Cov, situated on the vi ry lim of the reefs, 
about fiv< mile?, to the northwest of Mangrove Cay 

The shi llercd side of this ininiid boasted a 
c 111 Hliupt'd Mi\f with sandv l>ea(li, furninliing 
an admiraide amhoragf for our fleet Here we 
c<-tubliHhfd our work Unl^ The Museum men slept 
mi the yaiht and ule on ihi dot k of ilie baige, on 
uliitli wan IcH-ateil our kilrhen and the living qusr- 
lirs of our native tnw «il fourteen hunk) helpers. 

lit Waving Submarine Forests 

The Museum expedilionarv force conaisleii of the 
writer and three artists brlonging to his staff, namely 
i hriH Olitfn, artist and modeler, Herman Mueller, 
a skillful modeler in glass and exfiert preparator 
of corals, and Dr Ceorge H Childs, a Btienlifii 
urlisL Last, but bv no means bast, we were accom- 
panied by the well-known and ingi iiiouh expert on 
under sea photography, Mr Y meat Williamson, 
whose father is the inventor of the undersea tube, 
the famous '"hole m-the sea ” This esMential part 
of our equipment has Itnui adapted bv the son to 
motion picture phutngraphv, and, by the courtesy 
of the Submarine Film Corporation, of which Mr 
Williamson is general manager, the entire outfit was 
put at our disposal under his personal dimiion, 
for the purpose of investigating the wonderful 
AndroN reefs 

The outer side of Little Guiding Cay is con- 
stantly assailed bv bmakers dashed againsi it b> the 
steadily blowing trade winds, so that the exposed 
coral limestone is eroded into fantastic pinnacles. 
Immedutelv seaward of the inlet and to the north 
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and "oulh sire u It the nrfn At Inw Hater the branch 
ing tips of lh( liMiip) trees are vihilile just 

breaking the rt^Kss sill fat e B) srulling pinlously 
close m tlirii siiriled finmls in i native sponging 
]>oit it IS p h} iiM ails of a Halt r glass, to 

]fH>k d Hii into till SI I ganhns through the tops 
of iht s| MV loitst 

Till rt(l ^roHs iipH ird from a platform of roral 
dftritus il )ut liftifii to thill) feet l>elow Inr water 
surf II I IhiM irrfr,ular sea floor shi Ives gi idually 
man trd fir i ft h hundred )ards and thin abruptly 
dio| s IS a Hubnmniu pirt ipict to tht bolloni of 
tht longue of the On in sit thousand fctl dcip 
It was our purpose to studv the oulei «ide of the 
I oral bairii r from this subuiei^ed pi itlorm, us well 
as to obtain heif thi s|M(iiriens niidid for our 
iniisi iiiii reprodurlion f tht rtef 

Silling on the Floor of the Sen 

On the next loinpantivelv lalin dav hc towed 
the /u/ff Itnn i utside tht rrtfs and mound it 
ilosi to th( fioMi of n luxuriant portion of the bar 
nei hv me ins of an anihor with ihiiii cable thrown 
to windwaid lhis kipt it from drifting agiinst 
the reef 1 wo t ther uiuhots with hi aw rojie lables 
weie e irned out iis|hi|i\i|} to thi north and south 
Bides of the Imrgi to kcip it from swinging from 
Bidi to suit Ni xl iht suhmnrim chumlier with Us 
tube was lowered bv means oi a ihairi hoist through 
a well within tin lab n, just undi r the toHi r niread) 
referred to 

The ilumilnr is sphiiic il in shi|x and about fivr 
feet in diamclir with a plati ^1 iss hiikIow an iiuh 
and a half thuk At th< lop of ihi ihamher is t 
(inular o|Hriiiig to thi rim of Hhuh is Imltid iht 
flangid bottom of the at i ordum liki tuU throivh 
whii h iiitiHiiii js guinid to the ihindiei 1his 
tubt, IS liuilt in net turns niidr up of a sufii>.<«ion of 
flat iron rings loimtilid tOpillui bv a double 1 ivei 
of follnpsdle hmgt liki links ol Inis., Oulsidi 
ihn Jinks are altirnilc laveis of iiiIImi md lanvus 
to eomplelety e\i bidi thr wuti i 

^^heii ihi ihumbti his loHtied to tin ie(|uiie<l 
depth and all was m itaihness ui ilindad down 
inside the lube using the inner ed^cs of ihf rings 
os a luddi r, until hi enleied tht ihainfNr Thin 
IHO or ihrie mm tould sit roiiiftirul Iv f,i/ing out 
through the polish* d plate gl iss of the hiiuIoh at 
the wiuidi rs of ihi deep, just as if siiim^ on tin floor 
of the M \ 

It wis probahl) ihi first time that si lentifie 
Workers had ev*i looked at the outside of a barrier 
reef from ihi mh bottom and it was a sight iievei 
to be forgotten ^e seemed to lie lo6king into an 
enchanted fousi of trus that had been turned to 



A SUBMARINE ARTIST AT WORK 

In the iMtlbou^end o/ thr undtmrtt tube thtn u plenty of 
toom for an arttkt to noth oi for \tftirtp up a motion picture 
or other eamtta ftr mb a pho/oKf'Ophy 


stone Ihiy ruae aliove our heitU to a height of 
fiftim or twenty fetl ihiir gnarled and twisted 
trunks f^iving ptaie In densely inti rla< mg branches. 
ti rminating in broad '<pn idiiig froiidu that pieritd 
iht Hileisuifaer 1 hroiigh tlu iiiisiv, tortuous 
ii'.tis lalwiin their tiuiiks could Ir m(ii other maa 
si\f growths giudiidU nulling into i peaily blue 
hi7C '«hol Hilh Ik iiiis of ^olden li^ht niadt bv the 
'^im hill ring bitwetn thi hi uni his above 

Tin sea flooi it ih« td.,p of this luirblt forest 
H Is a (oinplifiled tangle of prostiule ti links, over 
^rown iiul siti round* d b> tht braiirhing, spiked 
ml lei s of ihoiisaiids of stiphoin (oraU. while here 
md thill pi I I fill iliiinps of thi more deliralt 
(mi Iv dividid f m loids gave a touih of fTap,ili 
h* mtv to the Min* \l intervals ihi forest ^rowlhs 
pive wav to optn cltaiiiigs, lu wiiiih fantastic 
uuiHhioom shi|H d oihioiab with stems as laige 
hilihiiip posts, doitid the sea fl tor siiiglv and in 
(lumps of two or three ihiir luuiid or loiii* il caps 
moiiUd with pieeii and blown Retwtea them Uh 
<H( an bottom appeared lillend with piles of golden 
iiugpils as if a piiale ship had Nen wrecked heie 
In rialilv these p^ulden nuggets wire nodular 
I lumps of >illow Ponies loril lighted mlo gold 
hv the dancing sunlight whiih jurntratid thi (on 
St mil) moving wavts and uiilielievahly transparent 
walirs to illuminate the bottom with surprising 


effett. Here congregatioitt of magenta and yellow 
fDB fans bowed and wor»hiped in unison, as tbe 
life giving currents from the open sea passed through 
their thronged multitudes, and sea plumes and sea 
bushes, brown, purple, and yellow, waved grace- 
fully their finely divided and feathered bramhlets. 

And everywhere swarmed the fishes 1 Brilliantly 
blue ( hromiSt scintillating like sapphires in the sun- 
light, siluHils of angelfishes, changing from blue 
to gold, as they jiassed in possession from shadowed 
to lighted areas, butterfly fishes fluttering in blade, 
white and vrllow douds, jaeks barred and banded, 
and blueheads, brilliantly blue anteriorly, but bright 
green as to the rest of their bodies, looking ab- 
surdly as if they had been cut in half and matihcd 
again wrongly 

A Two-ton Piece of Coral 
Now and then a grotesque trumpet fish, eight feet 
in length, would sail majesiieally past, or a heavy 
bodied wide mouthed jew fish would glower at us 
from between the coral trunks Otiasiunally, graie 
ful shadowy forms of sinisUr appearance would 
appear at a distance, off at *iiie hide or the other, 
just to notify us that shaiks were present, and then 
our attention would be allraited to the imm*Hiate 
foreground as a huge green or blue parrot fish would 
nipditatively browse among the mvl fans 

Suddenly the water surface was penetrated bv a 
strange monster coat*d with silvery bubbles, whuh, 
loiitinually re|(a'«*d, flitted to tlie surface in gliMin- 
ing clouds A grotesque cieature with huge goggle 
eves glided down to the bottom and advanced toward 
Us with half floating strides, us th*»ugh equipped 
with s(V(n league bivols It was Williamson, diving 
helmet and all, who had suddenly plunged into our 
fantastic world, like the genius of the place ^ 
Through lh< nuind windows of his helmet we could 
M*e his ehfirful face grinning ot our surprise 
^ith leveled c lowhar, like a lance in rest he at 
ticked a coral cluster, which fell at his touch An 
lion buskf I, with rope at lac bed, now upp* ared 
through the opaque, niiirorlike surface film This 
was soon hei|>CfJ with choice opecimeiis and hauled 
up to one of the motor boats, the bottom of which 
was visilile uIhivc us L«irgpr specimens wer* tied 
to the rope, and jeikcd loose from the hottom We 
now siened to Williamson to come ne4ir our window 
Ry putting his helmet clone to the glass, he could 
hear our voices We pointed out a huge mass of 
|»almate coral about twelve feet in length which 
HI desired for the group To s**< ure this seemed a 
problem which was finully solved as follows 
The pontoon with the chain hoint was anchored 
immediately above the coral tree, and a chain was 
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THE spoil S OF rilF St BSFA tXPiORFR 

A ^tnngly rinstrurtrd dtrnck upfortrd b) tuo pontfon^ enablta the csplonrt to raut 
/ ht jircis of coral and othet sptumtna to thr lur/are for future ttudy and ute 


THE BEAUTY OF A CORAL BED CAPTURED 
A $nudl model of a natural aw rrprodttehon of a cond bod and lU atUndant aoa croaturea 
h wtU Mon adorn a icction of tho Amtneun Afiurum o^Natural Hutory 
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IN AN underwater PARADISE DLSCENDINL TO TIIF OCEAN DUMMS 

Hern a driver Jj /aAf^ninf a cable to a coral group m that it can be broken from Oi rettuig The opening of the Wiliiam^on untlrr aea tube through tthith tht explorers passeil when 
place end rai<eH to the surface ^ irtfaiti oj a laige floating derrick gnmg doan to the ihumhtr fttini which unthr water actuxties u-ere studied 


lowered lo Williamson, who faslened it about the 
trunk beneath the Iar(;«*r liranches A Hignal to the 
man on the pontoon, and the (ham wuh pulhd taut 
A few minutes' wait and (he next infoniing wave 
lifted the pontoon and wremhed the coral loose, 
as if with a giant hand It was then hauled to the 
surface with the hoist and plai^ on timbers ar 
ranged atross the pontoon I^ter it was founc^ to 
weigh approximately two loii«i' In this way, during 
llie next two weeks, specimen after spetimm was 
secured and towi^l to our sandy l>eHeli on Littit 
Golding Cay Here they were bleached by Mueller, 
assisted by natives Soon the shore was decked out 
ill fantastic array with hundreds of snoivy coral 
treasures, wliile lielween our tents were strung long 
lines of van colored sea fons and plumes drying in 
the breeze 

There were many daja when we could not work 
outside the reef because of llie strong trade windsf 
which drove huge rollers agaitiMt it At »m<h limes 
we lowered the lube m a quit I (hannel of thi lagoon 
to investigate some beautiful isolated clump of coral 
or sent our half stripped native divers lo die bottom 
for rhoice npei linens Our artists, Olsen and Childs, 
placed these iti a large aquonum whnh we erected 
on the beach, and sketihed iheir living (olors 

On one ociasum, howevtr, we grew impatient, 
and although the sea was u little rough for comfort, 
dared the lube outside the ruf As we sal in the 
tliamber, despirately photographing and sketching, 
and operating the moving picture camera, our spher 
if a] room iKiblied and touted with the pitching of 


the barge overhead We had niudi ado to kci p up 
Tight as the chumber banged and liallered the (oral 
heads, and liroke the niiishrtioin orbs from thnr 
stems Finally we were foned f<i aimndoti our work 
h-st some projecting stony ]>rnn<h should rrash 
llirough our glass window 

Meanwhile the si a had lontiiuied to riM^ so that 
It was diflk ult to raise the iiiii ht»rs of tlie harge and 
at the same time prevent her from In’ing drum on 
llie r(*ef To rap (he climax one of the am hors 
caught on a ledge So, iniiili to our chagrin, wi 
had to cut ihi cable and have a jwrfertlv good 
anchor as a memento for the inermauls We were 
thin (owed two iiiiles out, in order to turn in plrntv 
(►f mh niom, while ihi iiew of the barge worked 
like demons to nn^ the subniurim rhumher and 
secure It in its lower Fiiiallv we drovi straight in, 
ahead of the wind, negotiated the narrow rhanne], 
and were snem ipiiellv am lion d Imi k of niir islit 

Solving tile Tranaporlulion Problem 

One evening wi hud an adventure wUh a shark 
A f rew of men were going ashort in llie mf>lor life 
liont for wall r It was about five oMoik and hv 
f ral sliarks hud been seen coming in from the opi ii 
sea One of the hungry nionsn rs uppannllv ihh 
took the bottom of the lioat for a hsli, and thi niov 
nig prcqieller doubtless convirned him. for he made 
a swift danh for the stern, when, caught bv the jiro 
peller, he was thrown completely out of the water 
and dropjied back, bleeding from a huge gash under 
I fir jaw He turned over two or thrive times in the 


hfufis anil (lusters into the interspaces, the whole 
lieing laddid and buried in sponge clippings When 
(vervthiiig wa** finihhed, we had 11 cases of corals, 
some of hugi size, and an equal number of boxes 
of eipnpineiit 

U'4'd 2,0(M) feet of Junibir, ten boatloada of 
sponge clippings, and two bales of burlap All 
was thin loaded on the bargi, pontoon, and boats, 
and we w( n ready for the Latly Cordetiux lo tow 
us lunk to Nassau ^lie was due the next day, by 
appointineiit made via a native sponger, and before 
diiv Im ik her lights ap|M ared off the n-ef Our 
largo was sp(*nlilv towed out lo In r and transferred 
lo her capai ions deiks bv her powerful derricks, 
rhal night wc returned as wi hud come, by full 
moon on a lalm sea, and hy dawn were ealmlv rest- 
mg III the harbor of NdHi.uu, whence our cargo was 
Mifelv frunsporNri by liner to New York 

W( had Iieen uwav from thi iMiiseuin but eight 
week^, und wi liad rrtnrmd with forlv tons of coral 
for the nrw ( xhibit, for wlmh we had important 
observations from life on the sea bottom, as well 
as l/j<K) photographs, of wbiih many were secured 
under the scj llierc were aNo 2,000 feet of mo- 
tion pKlure^, and more tlian 60 water color sketches 
-bowing lh< (olor- of thi living corals 

q iJesc* ndrd from a nittturv of Fngli^h and Poly- 
ne^uui stink the residents of Norfolk Island are 
an interesting race Thar striking physical and 
other churacteristirs wifl be detailed in oitr Sep- 
t ember tssue by Dr If / Shapiro 
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Guesswork — or Science? 


The Method By Which the Scientist Locates Distant Earthquake Sources 

Is Surprisingly Simple in Principle 


I III mote rclnhlr of ( hionolor.i'ttt havL 
t oinpiJtrd It iH pi 1 il 1 ihtt iiihm has 
Itnanhfl this i^ol itrd ,^lol c f otiis tor 
uill High iiiru thniiHand Yrt 

sti 1 1 h I" J pen ipni|>pn d hunl t ii Mij^h 
nor td^i d sliai p eii iir,li i ii fin t in )U th in a si rat h 
on till plant t ft hurft I i ll < lif^ist to pi ep inlu 
Fitly lliPn as m jr kiiuwlidr^i f ihi c'lrth 
inltrioi of om tlur^ wf irt qinti Mrtuiri and 
ift that from the vi i\ ( rsi i iisotidatinn of tin < iu<*l 
the tarth ijpiuillv frrlful at its v i> t Kisleii t 
belroved this him (v in pei isttnt triinllin^s 

Whiii |a [ h lx line ivitiu«s to thisi tiin iiim\ 
hupiteiiiiipS ilnv iii*<liM IimIv set ihriiiM l\ts to fi i 
reting ml \%hjt ill this mir^hl ii t ui Firluuhrh 
coni triad weie ihev t) istritiin Mhin u reiuiienci. 
was likily ti I iki (I Ilf Natiirilly nj^hl litrt 
Carthqu ike iiHirilu** I ok a footii g 

But s IMJ f without (hf niirhiit is an tiiojuaJi 
Act ordinal) wi find ihit is fm laik as 116 AD 
(this we leaiM liom thi ( hinese tnnilsl i Chinainun 
€hoko I V il inn ind I v li id* i '•niiih w rked out 
of a lump ( f np(M r in iiisiriinn nl f r n iirdiiig iht 
tremors of the surface of the larth I i thib nieihiii 
urn hi )r ont of his admirers „n\e the name of 
“ftcismos* f jK* 

Originated in Japan 

1 he ( hiins* ann ils d(H<rihe this ussemblnge of 
mail nils ab folUwn I In maihiiie consints of i 
apheriial fopjMT \esHel ihe diameter of whuh is 
right fret It is loxend it its | >p md iii foim rc 
irmblis I wine bottle In thi ininr (lurt of this 
instrument a loliiitiii is s) suH(>eiidid tint it may 
mo\e in dirntionb On llie i ulsidt of th* 

bottle ihrre arc right dnym hi ads r uh f whnli 
holds a hill 111 Us mouth I nderneath ihese heads 
an eight frogh fto plufid that they ap[>eir to watrh 
ibe dragons face so that they are pripand to re 
ceiie ihi lull if dropixd \^hen an eaithquakr 
<H(Uis ind thi bntlU is bhakrn iht dragon instantly 
drops the hill md the frog whirh rettivts it 
\ihrales vjgornuslv Any oni witihing this instru 
mrnt can easily observe earthquakes 

Remarkable enough in spur of the demand no 
inhtriimrnls hii* thrown into competition with thiH 
unique luntruption of ( hoko until the year 1701 
when IV Haute fen die i frrnih ahhe slightly 
modifiid that if ur ( I inr i friend From then on 


Hy I* ram IS 1 Condorf^ i J 

Dire t ir ( t ra t wn I no m ty SciuuoJ gicil Oliftervolory 

quiti a fi w iiiachtnis wiie iiiaikried hut of throe 
It can truthfully be ^ald that they m nowjbe lent 
themselves to i quantititive aosay of the earth’s 
lieiiiblors 

Just a trifle o\er forty years ago a quintet of Fng 
lish geologists hy ninit (irav Peiry Milne Shaw 
ind Knott made their way to Ja^an where earth 
pukes grow o\er night mil then in c ollalHirulion 
wUh the native geophvsi isis asMmhUd tin (iiht of 
till sc leiUiflc susinogri|hs 


A Saentut in a Cassock 

Yon raid m your morning pspar that a 
oevere bi4 dutonl earthquake shock hao 
been recorded by uutnimenla aitueled at 
oome observatory The shocks come from 
oomc Of yet nnlocatcd oourcc, let us lay, 
6,500 mdea away Before the next edi- 
tion of that newapaper hat been uoued 
the exact apot where the *quake occurred 
becomes knowm How? This is what 
the editor requested Father Tondorf to 
explam 

Father Tondorf is a pnest of the So- 
aety of Jesus — the Jesuits He is also 
a seismologist of note, bemg well-known 
for his researches on earthquakes His 
descnption of the method by which 
’quakes are located shows that this is not 
so compheated a process as many people 
assume 


A M isinugraph as Us ( ret k n line uidiraltb is 
nothing more lh*iii a simple writing machine To 
he true to Us coinage it ift iionded to deliver aft ac 
(urait a script of theeirths every movement aft is 
jioHsible 1 very child who has inadf his initial how 
to the ihiei Rh ih iware that for wilting there arc 
three requisites — piper to will* on a point to write 
witlu and a steady guidin^ hand The. paper and 
writing point ihcae are wilhiii easy reach but the 
steady hand for the seismograph there setmft to 
he the crux of the mallet However thw difficulty 
18 one more or less of fancy 

M my years ago, Sir Isaac Newton, he who slum 
hied on the laws of ^ravitv on noticing an apple 
luiiil ling from i tiee (so the story is told) wroti 


a book, under the title "Principu htatbematica ” 
In this book amongst other things, he pays a very 
uncomplimentary compliment to matter He brands 
jl ns lazy ’ although in order to say it politely he 
used the 1 dtin word ineis Thereupon he proven 
It Hr adds 'fvrry body perseveres in its stale 
f test or of uniform motion in a right line, unless 
It IS comixlled In change that slate by forces im 
pressed thereon 

This embcHlimrnt of pi««ivity in matter will fill 
the I ill H mk a pnml In la/y matter and let the 
I iper prarre beneath it with the prancing earth and 
the sei!,inOjZr-im wiitleii 

I tf itiiiiiu It IS lint eve tv be dy is in somewise 
1 unci ir the eailh ind therefore that an unchanging 
stall r I* si IS in impossibility But in the prop i 
ie«peu'*i>ii (the iiius*, when the fiictioii ift reduced 
ic I iiiinin iini this vitiating cirineni is gieallv eliin 
uiilffi It js just a case of geltin,, the best we can 
Vi I I )w tint the reider bus been introduced to 
the seism I pisi h amanuensis he should know 
imlhing (f his piodiifl An exhibit therefore, 
f u sample iii n vraph written hy this bulky 
aiiianuerism is in ordci 

h orthos Topography Continually Changing 

I 111 {III Iv enough Mother 1 irlli is leady nl a 
momciUs 11 iKc to {IhsIi her stginl of distress t> 
rveiy i nk ind cermr if the gt >Im Thift nIio does 
through V tiaiii of elastu waves which in her 
fiilfulmss she bids hie their way along the shortest 
lines through the eirths crust II will he noted 
h w c level Iv earh of these wavelets is transcribed 
III the accompftiivmg graph of the quake of Feb 
iimrv 2^ 192S which had Us center in the region 
north of the St I awreme and south of the 
Siguenav Rivers and was scnsiblv felt throughout 
( anada and the entire eastern section of the L nited 
States INrlicularlv rinphasired are the grouping 
of tlics«c undulation*! eich in turn specific yet none 
icpialing Itself 

A skin deep analvsts of this script cannot but 
c mvituc one of the skill of iht sciibe and at the 
sinii time iwaken a cunoKitv to know what icientifir 
mforinali ii iniphl he coded in these alternations of 
ups ind downs in black and white 

It 18 the unanimouft verdict of geophysicisU that 
all earthquakes excepting those that lake their origin 
111 vole anil I ruptioiiB are limited in their occurrences 



Fio I thr point of origin «oic pa^^ loth th tgh a to un / fAe imrth at previouMly known 
If tfk thtA inf t nattot f din^ tl s tree i stmpiv atgrbra 



THF QUAKE XyAT SHOOK MONTANA JUNE 27 1925 
The line* are thete of equal intensuy By tht$ nirthnd u u posnble to loctta the potnt of 
ongfn uhtch u auays belou the %urfaee of the earth 
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ANf ILNT nilIMFSI SUSMOSTOPF 
r<<iA httnfind ytan ugo a ( hinru tnvi^tigator madt 
unique itidiratur JFAr*« a 'qiuikv otiutr* d tht drug >fi\ 
dmppfd bail% into thi ftog^ mrufAfl 

lo areait of ^tolo^iLul wcaknt^s They uro no lith 
ugrmi that rhe lop<i^ra|jhy of oui pJinrt is roii 
linually (hanging Mountains ate peeking tin. le\(1 
of the HCa bottoms, and sea bottoms are htittdiin^ 
skvward fheso altei nations give nae to slrr^sf^ 
nhith are felt tliioiir^hout the «ubstume of th( «aith% 
**lru(ture, and sooiiir oi later briii^ about fiu(tures 
in ihe abutting /ones of weakness 

Gigantic (oiiipresMon and distortion of the nnk 
tnattnal follow in the wake of these breaks and from 
their scat, compressional and distorlional cJaslir 
wA\fsi rush to the ^teel s(iib« to voice thi ir wotd of 
proles interpnt the arnvals of ih(s* waves at 
( and B in the rrcoid and you have already read 
mii( h out of the monograph 
In the point of ai rival it will l>e noticed that the 
(oinpresMonal wave has outrun the distorlional by 
( ight »ei ondfi short of two niiimtes, the minutes be 
ing notid by succeHsi\e indents on the line of iiurmal 
travel of the *gram As the relative velocities of 
these waves arc 497 and 279 milts a minute, the 
(omputation of the distancr from this lag in time 
iH withm the r(*a(h of i child of the graded schools 
Ihr ptoblem may be thought of in this fashion 
given the time of arrivals uf two trams running lie 


tween New York and Bcwion, with the traina . ig 
on parallel tracks and at iht above velocities, solve 
for distance between these t' 

As the determination of tin Of^raphic al post 
lion of an earthquake is the seiMiiologisi h chief con 
cern it must he clear that ilihotigh tin distance 
may be hgund nut from a rfi(H<tihh hc isnutf^iam 
to within a very fiw miles ihi^ L\ no mesns, ih-« 
patches the problem Hn ini''Mn^ «h mints au the 
Istitudr and longitude of die ct nier of disturbance 
To ascertain thc^e the coopcraln ri of nllai olwiva- 
toncB is imperative At least Iw |)i(f(iabl> more, 
stations an dioscri, so located ih il ms diiwii with 
radii equal to thr (ompuud disiniifs of ihe <|uakc 
from these sever il stalinns will biin^ the irrs miu 
intersection This jiiterMclion fixtcl tin required 
coordinales aie fixed 


Seismology htill m lie Irtfaiiey 

In (d«es where the epucnlrd tin I defined l\ 
Mallet as the ptn 

dispUcennnl upon thi surfafi is rn ii at h irnl 
rasii r mt ihods although oiilv ippiovnn ili fm tin 
determination of the focal point <f tin ipi ike m 
av iilahli Fhe nn lliod whn h dc pt nds on ol s( iv i 
tiiini) of etfijul intensity disfribiilion di •>< mc s m te In. 
cause ot the possibiitly of its ip| Ik ition to < irtli 
quukfs of all d(,.rc(s of s|iin,_tli On the 1 u^is 
that as die nsult of i shock it i point in i lioino 
gciieous imdiiim, wc ought, thioiciMaity to obi nn 
It points on the surfaci of the nnditiin ( ituidi'^t in! 
fioni the (pKditruni, equal nndiiiiK il effirls tin t 
did Is iiie tibiilaUd ovi r the (iilih afldlfd irca of 
tin ’quake m Icrius of diH|iid,.« d 1 im niqpcts fn 
tnres in buildings and bo on nid tlti« in tuiii is 
tibulaled in terms of the inUnsiins of ibisi di*- 
lodgiTunt'i and frai lures Pin ]>oints of (()uil in 
Uiisiin^ arc then inlerconrift led I \ so < riled is(m is 
mal lims 

Ihesp lines so plotted, will be f niml lo eioHil in 
towards a (omniori area known as tin nieiso«^ isnnil 
uiea, the ire a of giealest distuilmnee The imp of 
tin ’e|Uike of June 27 102 v fprisi*me»d hnewilh) 
diawn up by the landed Statfs ( cm'*t and < eodeln 
Survey indiialrs the fenal point is determine el by 
thi iseiseisinal linis Phis cintc r ae lually mrn^urt d 
up closely with that ddermincd by the nnthod of 
areiial inlcrscciion 

Ihe Mienci e>f seismologv is si ill m i|s infamy 
The promise, however, of an earlv maturity is en 
couraging Podav a chain of earthquake obseiva 
lories ciieireles the globe and it mlciesiing to 


know tliiit no Ifwii lli in tliiity links m this < hum 
He fancied oxer tlic I tilled S(i(f«. In ihi., fact 
lies tin issurume that i ibtsi (heck will Im mam 
I lined on the ibousinds of ’t|uake wlinh actnrcliiig 
t I Dr Snbrr^ o( Jem, Oifininv, ocecii anniidlv in 
llic wli lie e iilh 

Sue h Hp.e nc les is the Ih ilish \ssoi i ition Sc |s 
ino) jgv ( rnrniilce tin* fritc leialion il Sr ismologn el 
Sot n tv tin Impeiud Pirlhquike Inv(sti;;nlioiis 
( ( iiMiiiiicc tile Se istml j,^i( h1 So iriv of \nn rn i 
(he ( irrn^ii liisliiulion cf Uashingtnn tlie (jio 
plivsie il 1 nnni and tin Nation i1 Rest nth Couinil 
lit stmmlitiii^ lestiuheK on r irtliqnakrs by nia 
(mil I ^i^taruc (he Mveial povtrnnnnrs of tljf‘ 
weeild have likiwiM* snbsidi/ed ihisi nnvcstigilions 
So oiii own r. i\e I ninenl Ins inenllv aulhoimd the 
I onduc t of sifinl n woik iiid lias design ited thr 
I >eM iiid(>rodeti( Sni\i\ toixecutl it 

Phils wi IK issnieil of the tonliniied activities 
c»f the \cs(or> 111 scisniedivv ind (In newer attempts 
ol Hii fiithuM.d vniiiiper r,em ration of geophysicists 
Ihcsc we IK confidiiit, will tcaeh us lu irad mile h 
Mioit out of tin ^ isnio^iiiiu than we have read be 
lf>re and will lie Ip tbar up the mvsUiies of llie 
ficlful earth 




IN THF SE15M0L00JCAL OBSf-RVAlORY AT GtORGETOWN I NIVERSm TMf i KFAl fARTHQl AkI- ^RHIS ITS TUI MUIlNt Sl( NAM Rf 

Tkr^f wivmofraoAj of thr Aoftionlrr/ type the Botrh-Omon Me Vcnnjka ond Me IferrAert dt C Me rompre^tiona/ uate arm id Tno mututiy /atn Mf distorft nal lenir lanr in 

npe»— are mcuM ia Me equipment TAc floor does not touck tAeir buses et any point from tki e rerord% the diMonce to the disturbaniL uas found At A /Ac pm li ft thr lAiet 
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Our Point of View 


(.ily Planning 

mis IS an ape of i oniinillees, e^pei.iall> 
in matter}* tif nmniciiml admiiUHtratioii 
When a rit> winhe** to lia\r a ihinp 
done, It forniH a tominittee, and al 
wa\H the roinniilli*es weiii to lie about 
four or ri\p tiincf* u» large a** thi v need be The 
lalpsl example of this i» the Mayor’s ( oniinillee on 
Cil) IMiinning and Survej In one of iht wvin nub 
eominilti Me are told, there arc no than 70 
|>eopli 

PerMinall), we are of the opinion that if you <un 
get hold of the right man there Ik nothing more 
effiHtive tlian a (.ominittee of one 

We jn now hpeaking of New York fit), and the 
rummitti‘( referred to is knoMii an the Mu>or's f oni 
millee In Mhat hi ha\e Kaid, wc do not winh for 
one nioini nt to lie undirniiKid uh tiitKising thi ino\e 
of our Ma>or to Mruighten out the tangles, relii\e 
th( (.oiigesiiun of the i ity and redini iIh i haotu 
eonditionK to a KVKtein that will be workabli and 
i*ionomiral, and Hill reliexe the many HiKireKM*s 
into whiih the tilizens ha\r fallen Mayor Walker 
IK doing whut Khould Iih\< l>een done yi ars ago 

It may In* true, as nas kuuI of old, that *Mii the 
inultitudi of coiJiiKelorK there ik wisdom,*' but equally 
true IN the in«>dern and seiilentioUK Nlaletrient that 
“■Timi many imiks spoil the broth ’ We think that 
an ideal romniitlee or Kub-roninii(fee would lie one 
eoinpoHed of an engineer, an architeit, a technicully 
traim^d traHii man, and a pli\siiian, each of thtm 
highly expert and with long rx|Hrunie lielund him 
The makeup of ihene sub rommiltri*. might Iw 
varied, probubK would have to hi \aried, to nmr 
the particular Hecliuii of the (ity planning in\ul\cd 
hut no one who han had experieiue in rominillee 
work will den^ that four or fi\e i.orii|iele!il men 
Hill get more work done with less talk in a day, 
than a loriimilUi of 70 Hill actoniplish in a wisk 
or u month 

Prexentiible Slaughter 

FREgiiFMiv, IIS the his|*ir\ »>f engims ring prog 
rcKK pro\e8, it has recpjired sonii great disasU r 
in\olMiig large loss uf lift, lo bring about improve 
meiilA, partKiilarlv those nhub ore designed to pro 
tect life and limb It took the Titonir diAOKler to 
force upon Kliipbuilders a Uiter nystem of bulk 
heading and a iiiort (ompirte eiiuipmeiit of life 
boats. 

Let u» hope that llie reient gliaslly rear (olliKioii 
lietwrcn two Pennsvlvuina Hailroad exprisK truiiiK 
Hill haKien the day nhen all railroad traikn that 
carry frequent and fast IralBi will be iquipp<*d with 
that perftxl proletlion ugniiist smh diKasUrs — the 
automatic Htop 

Previous to the introduition of ihit divur, the 
greatcKt protiHion against rear-end ioUisiomk was 
the bloik signal KVNtem under whuh nq two traiiiN 
can be within the eume blmk at the same lime 
The block svbtein, howiver, is defeilive insofar as 
It dejiendft upon the human element, whn li, as this 
recent accident has shonn, may Kuddmlv tiase to 
funition. The bloik signal system, considered us a 
piece of mei'haniKin, is n |>erfe<.l device for its pur 
pof*e of preventing collisions, but sinie it is abwo- 
lutelv dependent upon the clear eycKighl, close 
attention and instant ol*edieine of one man, the 
eiigimtr, it is to that extent a faulty system as the 
rei Piit wiping out of J'i lives and ihi wounding of 
7^1 (icoplr so gruesoiiielv prove 

Thi aiilomalK slop eliminates the human element 


It ennhles the blofk signal to lay lU hand directly 
upon the throttle and the air brake valve in the en- 
gineer’s idlnri lie may be inattentive, asleep, or 
di-ad, but if the semaphore arm says “stop,” the 
eleclrn impulse that lifts that arm will also take 
hold of the control meihantsm of the engine and 
the train The automatic stop is nut a new and 
untested devur for nigh upon 2U years it has lieen 
guardian of the lives of the scores of millions that 
liave traveled over the subway tracks in this city, 
almost from the time that they were first put in 
operation Altliough the express trams have a speed 
of 10 miles an hour, and follow each other with an 
interval between them of less than two minutes, 
rear lollisions never m-cur Were it not for the 


For Safer Planet 

The acAmuratical Hrorld hat been placed 
under great obligation to Daniel Guggen- 
beim for hit princely gift of $10,000,000 
to be devoted lo the development of 
Aircraft for general paaeenger and com- 
mercial traveL That the money v¥ill be 
•pent to the best advantage u snggested 
by the recent offer f rom the fund for the 
Promotion of Aeronautics of prises total- 
ing between $150,000 and $2Q0,000 for 
inventions that would inenase the safety 
of flying The lack of public confidence 
in the safety of flying is the greatest handi- 
cap to the development of passenger- 
carrying service on a comnoHHrdal scale. 

We are heartily in sympathy with this 
pouit of view. More than anything elaet 
it is the daily record of deaths through 
the fall of airplanes out of control that 
u holding back the pubbe. These 
perpetually-c»ccurring disasters must be 
•topped if we are to get the American 
public into the air m any paying numbers, 
and the only way to eliminate them is by 
the mvention of devices which will render 
the planes themselves mherently stable, 
and will enable them to regain control of 
themselves when stalling occurs. 

Europe is far ahead of the United 
States in such devices. The Handley- 
Page slot and the Tafllesa airplane of 
which a full description and discussion 
by Professor Klemm appears on page 
143 of this ism, have proved that the 
problem is capable of solution. 


automat ir Ktop, ihcfr wmild have been a terrible 
liKt of fataliliea, for the trainn at timeK overrun the 
trip and are slopped Ah matters stand, in respect 
to the number of people carried within a given 
lime, and with a given frequency of trains, we ven 
tiire to Hay that there is no railroad m the world 
whose reiord approaches that of the New York 
subwave 

And It is tht automatic stop lliat has achieved this 

The I’ennsylvania Railroad system has for many 
a detnde been considered one of the finest, bcsl- 
ecpiipped and best run roilroads in the world, but 
iMcabiunullv on this, as on other of our finest rail- 
roads thc-se fatal rear end collisions occur The 
Interstate Coinnieri'e Cominusiun has ordered over 
of our buHiest rcjads lo itutall the automatic stop 
and ihev are at work upon this very c*oslly under- 


tokmg Were it not that the Interstate Commerce 
Commisftion has been setting the screws altogether 
too tightly upon the railroads — so tightly, in fact, 
that only one or two of them, are able to earn the 
SIX percent minimum of interest which the Interstate 
( oinmrrce Commission considers lo be only just 
and fair — the roads would be earning suificient 
profits to he able to put in the automatic stop faster 
than they can ever hope to do under existing condi- 
tions ^atever may be said about the early history 
of the railroads, there is no denying that during the 
past 23 years, and notably smee the War, the Inter- 
KlBle Commerce ( ominUsion and the public at large 
have been dealing most unfairly with the railroads 
No one is more eager to prevent collisions, to safe- 
guard the lives of the passengers than are the able 
and far seeing men who today are at the head of 
our great railroad syHtems They should be given 
a chancT to show what they can do 

An Indictment of the Skyscraper 

Whln the original plans of our cities were 
drafted, the width of the streets was determined — 
if any thuuglit was given the matter — by the expecta- 
tion that they would In* lined with buildings of from 
live to Hix stones in height As long as the buildings, 
particularly in the business section, were restricted 
to Kuih heights, there was little, if any congestion 
on the streets suth as we experience today But as 
the buildings began to increase m height, and notably 
after the introduction of the skeleton steel office 
building, street congestion both of (ledestnans and 
vehicles, began lo make itself fell Today, there are 
long streuhes of streets in some of llic larger cities 
where from an average height of five or six stones, 
buildings have risen to an average height of IS lo 
18 stones, with not a few structures that rliie 25 
and *10 Ktories As between a five story and a 30- 
story building, the floor space has been increased 
SIX times, that ih lo say, during the rush hours or at 
the noon hour, there are six timers as many people 
discharged on the section of street on which the 
building fronts as there were under the old ton 
dll ions 

We are aware that it is something like sacrilege 
lo say anything against Uu modern tall building— 
so greatly has it lieen lauded on the ground of its 
iinpresHiveness and magnificence, and even of its 
aeslliHic and artistic appeal Thus, tlic traveler 
from abroad, when he catches his first glimpse of 
lower Manhattan, breaks into exclamations of won- 
der, and in the case of some of the artistic brother- 
hood, It has often been spoken of as ethereal Well, 
nil this may be true, when from the waters of New 
York Harbor or Lake Michigan, you see the skyline 
of Manhattan or Chicago But when the traveler 
lands and finds himself jammed up in a mass of 
automobiles at a street comer, or jostled m a mass 
of city workers upon the sidewalks, he begins to 
realize that there are other problems of a very seri- 
ous nature attending upon these Gargantuan struc- 
tures 

We are euffenng from congestion which is largely 
due to the ekaggerated height of our skyerspers 
Congestion must give way to distribution. If we 
are to have tall buildings, there should be only so 
many of them permitted to the city block Jod^ng 
from the present conditions and looking to the fu 
ture, it must surelv be realised that the mere building 
gf new subways can never keep pace with the un- 
hindered erection of these buildings each housing 
a population of a town of respectable size. 
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AN EXAMPLE OF ART 

Tits bronze linn head of semihuman type is 
typical of Roman Mhll h h but one of the orna 
memtt rescuetl from one of Ca/ua/as galleyt 
mow retting at the bottom of Lake Ncmi 


>i 

■ if 





BRONZE HEAD OP MEDUSA 

Thu mad mtany other elaborate ornaments not yet 
recovered from the sunken pleasure bttats — metals^ 
ceramta^ terracottas mosaics, alfars fountains, 
statues- -are all indicative of the dazzling splendor 
which once was Rome s 



REMAINS OF THE TFMHI^. OF DIANA 
This temple was onre mMsmriared «ilA the sunken galleY^ of Caligula Here 
were celebrated grim, mysterrm'^ rites. Excavations urn /Am site were begun by 
the lute Lord Serfle, farmeriy British Ambassitdor at Rome 


Raiaing CaDgnh'a Sunken Gallcjr* 

NBetom b«lml yaara ago, on the banka of Lake 
Nemi, « pictamqiM fitlle lake in the Alban hilb near 
Romeg stood iba famooi Mactuary and grove of Diana. 
It was to this p l eaaa nt r afa ge and to his magnificent 
Boating gaDeya gnrlmrtd diare that the Roman Emperor 
Caligiila lopahe d tor an occasional respite from hu life 
of crime in Roma* Hicae houseboats were beautiful 
beyond our dreamy iucrarted with inarble« ornamented 
with pcMous metals and scented woods and adorned 
with statuary; tbe sa3s were of the finest linen and the 
hangings we r e endbraidcred with silver and gold. 

Now, dwae rid old gsDeyi he at the bottom of the 
lake, wbsre tbeir oultinii can be faintly seen on clear, 
still days. Repealed effovti, which date back as far as 
the Ftflecnllk Canlury, have been made to raise them — 
but all have been tortile. In 1885, divert brought to 
the suitooo woo d eu toagments, magnificent bronze orna- 
ments, curioos rriics and biformation concerning the 
stmetme of thtss vessels. 

The most recent mggeefion for their recovery has 
be e n to drun the kike Ibr a temporary period by means 
of a tmmel or tnbe of djucharge, to be filled and entirely 
•topped up at die end of die enterprise. The reclama- 
tion of these galleys woidd bring to light a marvel of 
naval conetnictioa and die inghest expression of luxury. 



I 


ROMAN MFTAL.\FOnK 
Thu bronze hi ad, suggesting the wolf of Romu- 
Inx, is but a token of other treasures to be 
tedatmed ftom the galfey* ifArtA hatv resisted 
every c0oit to raise them from the lake 



A nnONZF LION HFAD 

This VOS on ont of the galleys All kinds of cun 
oii\ nlns hair bi en brought up by divert Thi 
bfti ford Saiilr m madr the first rxraoa 

twns III the timpic of Duma on the shore of fjake 
Armi, nt*ar the gtdlryy 










/ l-'-lr ■ 



^ itf 


A BRONZE TRAHSEHNA, OR SECTION OF BALUSTRADE 


AN AUGURAL HAND IN DUON/F^ ATTA( HtD TO A ID AM 


Akhomgk U has isin si tic botioni of Laht Nemi for yosrj, tl does not term to bf The vessels arc still fairl\ well presitved The one nrarrat to the shore contains in the hulk 

muck impaired. Dwen were able to draw a plan of the parts of hath ships and to estabiisk ell the machinery and the costly ornaments of the deik It was certainly bentiue of the 

— . .111 i- * -- I .1 L j , . .1 enormous size and weight of these floating palaces that they did not remain long afloat 


lAefr fbncnjfonj. The larger one measures 231 feet in length by 78 feet in breadth 
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The Testimony of the Jades 

Th(‘ Failure to Locate the Source of the Jade Used by the Maya Indians Does Not Prove 
that the Mayan Civilization Was an Old World Importation 

B) Henry S IT ftshington 

'i(rnInKi4t at ihe Lniphysii u) lalitiralory uf the C^rnpiiie InNlituthni of Wafthin|lun 


|\rilROPOL(H»lsrs now pmerallv hold 
opinioii that tlie Anuruuii lii(lian<i 
are nut aului hlhonous nuinr lo the 
E9L9 M>il — hilt that ihi ir anicMorH come 

^ from n*>rlheasUrn A-iu, (.russiiig on the 

ife juiiiH III Bennp ^IraiL or li\ a tlieii existent land 
liridpe wlicn is now ihi shallow Bering Seu From 
the Alaskan region they gradually spread over both 
Anierif un rontiiienls 

Most of the tribes Mattered over North and ^outh 
Aniernu, advamid siari^ly lieyond the hunting, or 
111 sunn 1 us< s the ugrn iiltural, alage But there d( 
\elo|ied in MKlflle Amenta — a term now used lo 
denote Mexno and (.entral America — a lompara 
ti\e|) high state of t imIi/uUoii. hh among the Aztec's 
and folleis of Mexico and (lie Maya of (eritrni 
Aineni a 

In order to anouiU for this rrmarkahh loml de 
velopinent, the faypotbeMS haa been advanced that 
(he rulture of the |ieop1eft of theoe regions was modi 
hed by the influx of inhabitanta of Houtheantern 
A»iu. who (^o^sed the Pacific in cano«‘s, prolwblv 
driven by storms, and who brought with them, and 
introduced aiiiong the Middle American tribes, 
something of their own culture, including jadr 


Whence Came the Moyon Jade 

This hypothesis rests largely on two arguments 
The first IS the similarity between the archileiluie 
of the Aztecs and Maya and that of (^umliodia, Java 
and neighboring districts with this unpecl of the 
problem we have nothing to do The secoiid argu 
ment H that jade, regarded us one uf the most 
prenous of prec lous stones among the Middle 
Aiiieruan IndiatiH, is not found in place* — that is. um 
a natural ne'e iirreme— anywhere in Mexico or ( eii- 
Iral Auienia, ullhoiigli it has bi*en scan.hed for, 
while It IS regarded us prec inns in southc*Mstern Asm 
and IS there found native It is lo describe American 
jade and set fnrlh briefly some serious objections 
to this scLoiid argument llml ibis urlide ih devoted 

First of all What is jade'' Thi name is ap 
plied lo the massive form of two different minerals, 
which, howevei, are mui-h alike in ihi ir general 
appearaiK-e and other cliaracters Two scientific 



names —judeUe and nephrUr — arc. used to distinguish 
these Without going deeply into mineralogical 
technicalities, it may be said that jadrile belongs 
lo the p>roxene group of miiirrHU and, chemically, 
is a silicate of alutninu and soda, 'whereas nephrite 
Iielongs lo the amphibole group and » a silicate of 
lime and magnesia, oftem with a hltle iron oxide 



I HE TCXriA STATimF, DATI-D 96 B C 
FiciiRii. 1 Uui the lade tvme from Amo, or Mexteof 
iNHijii The hlayan thoractetM for B C 


The two dilTc r in other than chemicji] ways Thus, 
jadejic jade is usually granular in structure (Figure 
2) and is comparatively brittle, while nephntc jade 
IS seen under the nucroscope to be a densely matted 
felt of minute mineral fibres (Figure d ) This 
texture renders nephrite jadc extremely tough — 
much more so than the other 

Tlie slorv goes that a dealer in minerals, who 
wished lo break a piece of nephrite about the size 

01 the two fists, placed it on the anvil of a large 
Hieamhainmer uW for forging steel When the 
homnHT fell, the anvil not the jade — broke 

Another difference between the two is the specific 
gravity that of jadeite being between 30 and 3.3, 
while the spcM ifii gravit) of nephrite ranges from 

2 9 lo Hcarcfly over 3 This difference furnishes, 
in umiiv ( a<H*s, the best means of distinguishing be- 
tween ihf (wo mincraN without injury lo the object 

There are aUo, as u general rule, dc*cided dif 
fereru*es in < olor between the two Jadeile is usually 
white or light green, and is often mottled green and 
white, while most nephrite is of a dark, somewhat 
\f llnwish, green But white, jadeite-looking nephrite 
occurs and some jadeile has the peculiar, dark 
green color of nrphnU so that these color dis- 
timtions (unnot always be relied on Jadeite is 
slightly harder than nephrite 


Both kinds of jade are capable of taking a very 
liigh and lasting polish, and the polished surface 
of both has a peculiar “feel,^ a character that is 
evident to the expert, and which is one of the ciiarms 
of the material for the Chinese, or other, collector. 

The high esteem, almost veneration, In which Jade 
was held by many diverse, widely scattered, pnmi- 
live peoples is very remarkable Its recognition in 
the rough by the early prospectors is equally ^ 
Jude, found or used in the earliest times only as 
water worn stream prhlilrs, is, in the rough, mostly 
of a dull lolor and not especiall) attractive 

It seems proliable that the use of jade came in 
with the introduction of the art of gnnding and 
jKilishing stone tools and weapons at the close of 
(he Paleolithic or the beginning of the NeolithK* 
age, about 7.000 to 10,(NK) years ago, according to 
Professor Henry Fairfield Oaboni 


Srontlnn thr» Asiatic Theory 

Before the art of grinding chipped stone was 
known the unehippable jade pebble WoS discarded 
hy the Paleolithic workman, whereas bis Neolithic 
successor, attracted possibly by the green color or 
by some surface peculiarity, applied the new method 
to it Jade was discovered, and quickly became the 
mode The pleasing and unusual colors, the di^ 
ficulty of working it, its (ougfaiiess and high polish, 
and the comparative rarity of its occurrence, gave 
jndr a preeminent value, so that it became one of the 
most precious of early man’s matenali for orna< 
ment — a position that it held for thouaamh of years 

And now lo return to our Aztecs and Mayas The 
jade-bused argument for the coming to Middle 
America of people from southeastern Asia, it will 
in seen, depends on two chief postiilAten (1) jade 
does not occur in place in Middle Amenta, and (2) 
the material of the jade objects found in Mexico 
and ill Central America is identical with the Asiatic 
material 

It IS true that, so far, no jade, whether jadcitr or 
nephrite, is known lo ni*cur native in Mexico or Cen- 
tral America, not even as stream pebbles But the 
geology of large jwrlH of Middle America is so little 
known that this negative argument carries small 



NEPHRITE JADE-ANOTHER PHOTOMICROGRAPH 


Figcrc 3 Tho itructuro HgerM greMUy from f&deUo /sde 
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weight On the other hand, leveral considerationH 
lead U8 to the confident belief that jade doea occur 
there and that it will eventually be diacovered, moat 
probably in both regloni 

One cl iheae coneideratloiiB lt» that many of the 
worked jade objects indicate clearly that the original 
material was found as water- worn Ixmlders or peb- 
bles. ITiis IS evident either from the shape, to 
which the artist and the lapidary adapted the de 
sign, or from the presence of portions of the original 
surface of the pebble 

An interesting example in which both of these 
features are present is the so-called Tuxtla statu 
ette, ploughed up in 1902 near Vera Trux, in Mex 
ICO, and now one of the most prized possessions of 
the United Staler National Museum m Washington 
This little figure, about six inches high and thr<*< 



‘itrt SinF Oh THE TIJXTU STATIIFTTK 
Fici Hb 4 The tn^criptiont were brought out with chalk 


and one half inches wide at the liase, is composed 
of a pale, grayish green variety of jadeite jade 
The statuette represents a priest dressed in a cere 
inonial bird costuine In car\ing this figure the 
Maya artist— one of great ability and with a feeling 
for realism rare in Muya art— has evidently been 
constrained to adapt his de««ign to the shape of the 
Jmulder. Remains of tho original water worn sur- 
faces are clearly visible on the front of this statu- 
ette (Figure 1), on the left side (Figure 4), and on 
the back (Figure C). 

The statuette, by the way, is of special interest 
at being the oldest da/cd object of native American 
art that is known. It is impossible, as yet, to read 
the Maya hieroglyphs that run vertically down the 
sides and back, but studenU of Ainencan archaeology 
now know very well the characters used by the 
Maya to express numbers and dales, to that we con 
interpret the hieroglyphs that appear on the front 
of the image (Figure 1) These signify a date 
which, according to Dr S C Morlev, corresponds 
to 96 D C , almost sixteen hundred years before the 
coming of Columbus. 

A number of beautifully carved small figures, 
some of them of the most precious variety of bright 
green jade, have been made from flat pebbles, but 
were carved only on the front, leaving the original 
pebble surface at the bade. Similarly, many of the 
beads. Urge and small, of which thousands have 
been foun^ show the irregular shape of the original 


pebble. Indeed, many example's are to be seen in 
the museums of this country and of Europe 

It is inconceivable that any jh ojile, < nmsing llir 
broad Pacific, would load thi ir lanoen with pibbles, 
e\rn of the pret lous jade, es|>eriullv if they had lice n 
driven away by slri'Ms of weather 

Another fart that points to the indigi moum origin 
of Middle Atm man jadc im that jadr lMad*4 and 
other objects are named us ainmig the annual tnliuh 
paid by romjuered tribes to Monte/iiina and t-arlnr 
Artec kings This implies n fouMtanl and fuirl> 
large source of supply over many )cars a <iupp]v 
that a few chance canoes could not possihiv have 
fuminhed 1 he enormous iiiiinl»er oi jade ol>je( 
that have be«ii found in Mexno .md C mlrai Amenra 
points to the same i oii< lusion 

When one remembers that, donhtle-.s, but a ''inall 
percentage of the objects havt Imi u remxcred, it i*< 
e\idcnt that had the jade come from A-ia niunv 
fleets of large canoes, or a long ctmtinued '>\*'lini 
of transportation from Asia Wf^iihi baxi* ]»een neies 
sury to supply the demand fur jadi in Middle 
America 

“Not Provrfl^ 

The tribute roll of Monte/uina furnidif^ another 
fiature of much interest, und probably one of ]>ra( 
Ural importance Many of llit am lent towns und 
<listri<N (hat were called on (o furnish jade as 
Iribiile ha\e bern identified by Mrs Zi lia Nuttull, 
who finds that tlicv arc incistl^ in southern Mexico 
Furthermore, it has lieeii notc'd that, whereas strings 
of beads were dpjnaiidf d from iiio*«t of the I oca lilies, 
large picrci's” of jade were culltd for from those 
in a certain section As Dr G f Kiinz sa\ft “Here 
IS a well d< fined region, southeast of thi* City of 
Mexico, and not far from A era ( ru/, in which the 
mineral must cerlamly exist in place” It 
more than likely that, by following up these and 
other such clues, jadr, both as pebbh*s and in pliu'e, 
will eventually l»r discoxend in Mexico and al'^o 
111 Ontrul America There cun now l)e litth doubt 
of its existence in Middle Ament j 

We come now to (he second po*9liilute of the argii 
ineiit, that the American material is identical with 
the Asiatic. Almost all the jade, called by the 
(ec-s chalchihuUl, that is found as worked objects in 
Mexico and Ontral America, is of the jadeile van 



BIGHT SIDE OF THE SAMF sr^THETTt 
Fkuiik S* So /or only tha date Act been deciphered 


M>, very few nephrite objects having come to light 
during explorations 

I have recently sludied many sjierimcns of Mid 
die Anieruan jade, with rather unexpected results 
Most of the sppf linens cxaininc^d were lieads and 
other objec Ik that hud Isvn thrown as offeniigs into 
a su( red will at rhuhi'ii lira, in ^l^uUn, the ina 
(frial lieiiig kindly (Mit at rnv disposal by Prof 
1 oz/t r, (if the Pi .iImhIv Museum in Cambridge, 
hiiM lIs other*' cjiiu frurn other localities in 
Mexii (» and ('( ntnil Arm ru a 

The dominant lolors of Middle American jade 
ire green und pru) The pn en varies from a vwd 
() 1 Mh( hiiJ green to a vei) pah gra> preen the firwt 
WHS evidently the iiuM valuable 1 he grays vary 
from aliiiuM wliite to dark grav. and some specimens 
are inollli d in white and light grc'eii Tlie colors 



IMF lUFROt.l yi*Hs ON THF BACK 

^u-i KE 6 1 hf oith s/ dtttrd Atnrticnn objrit of art 


of the AmerKaii judi on llie whole, differ det idedly 
from tlurse of the Asiatii jadeite jades, the grays, 
iK|S(iu11v, wliah ore v(r> < ommnn in Airienra, not 
ising found in Asm Also tfie American moulcd 
grc*en and while dilfcrs from the similarl> mottled 
very prn ions fcif sut of ( hina Again, the pure 
white jude, so roiiirnun in Asm, is not found among 
the Ainerifan materml The oiijet Is sliau n very 
high polish 

Stud) with the inn roscope and by rheinicul anal- 
)-*iA shows that most of the Amrru an jades are 
mixtures of three minerals jadeiti, diopside, an- 
other pyroxene, u siluule (»f lime and magnesia, and 
11 feldKpar alhile, a siluutc of alunnrm and soda, 
as IS jadeite, hnt with more silica and of different 
( rvsial form The two jivroxi m s * ry-tallize to- 
gether, forming u homogeneous, new variety of 
pyroxene, hut the feldspar crystallizes in separate 
( rvsials Th( mixtures of diopside jadrito and albite 
form a regular sines, \ar)ing from pure pyroxene 
to almost pure feldspar Tlie green lolor is due 
to ihi preMnee of chromium 

Now although pure jadeite omirs in place jn 
Asia and is the nialrriul of many of the American 
objeds, among Asiulir jades the condnnation of 
jadrilf and diopmde i« rare, und (he mixtures of 
pyroxene and feldspur are almost unknown 

Tlie mineralogual and chemiial evidriMT, there- 
fore IS against the view that the American ja<ie was 
brought from A^ia 
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The Fondest Dreams of the Astronomer 

Things He lloj )cs For But Seldom Realizes. A New, Giant Telescope Is His Next Hope 

By Henry Norris Russell^ Ph,D. 

Pnifrhflor uf AslrniM>ni), Princctun I niverslljr Resrarch Anorlate of the Mt Wilson Observatur) California 


;Illi) n^lroimint r, liki «»lher proplf, haK 
' his drcainti Adrnirahlp an nrt liis 
jn««iriinipii|s, and his most fa\orjble op 
portunitifa for ntudMiip tlie heuvrnly 
bodies, he alwavn wuiitH niorr — or at 
leant vsishfN that still brtirr niiniis were available 
But thi form which ihene wishes laki is not always 
that whuh the laynuiii in tin hi leiice would suppose 
Take, for example thf Hludeiit of ihi planeto, who 
almost alont among astronomers, rxrepl for the 
observers of double stars, i4|)ends bis lime and energy 
in looking direitly with his lilesfojie at the objerta 
of hi8 study One would naturally stipposi that what 
he most denired would be a greater magnifying 
power, AO that he (.oiilJ get belter \iewH of the 
thingM he h]h ndn his life in Hltidying Ultimately, 
this IS doubtless true, hut ask him nlioiil iL, and he 
will till you that, under ordinary observing condi- 
tions, he dues not use the highest magnifying powers 
uf which his trle.sio|>e is capable^ — for he would 
gum nothing by trying to do so He must look 
through the miles of air above his head, and, since 
the atmosphere is never perfectly c^lm the images 
wa\er and danci, and too often arc blurred, ho that 
high magiiifyiiig power only luugnifies the confiiHion 
He will till you, then, that what he realiv desires is 
“good seeing"— continuous sleodiness of the image, 
undisturbed l»y atmospheric tremors 

Good seeing is a mutter of (Innate — in n very 
H|»ec]al sense, and, before any modi rn observatory ih 
located, the seeing is tented hy taking a fair sized 
telescope to the site and oliserviiig on not oni, hut 
many nights \ high altitude above the <)ensc and 
smoky lower air, is un ubviouH advantage But Uic 
lop of Mount hven^si would prolmlilv be an (x 
Ireinelv poor plate for an observatory, i\eri if U 
could be inudo easily uc'iessible, for the rurrtnis 
iinfiig along the precipitoiirt slo|)r 8 would stir up a 
turmoil in the nlinoHpliin and would spoil the 
scene A high plale,iu, or a mountain lop which 
does not rise abo\e others in the iluiin is far heller 
and in sm h liKulions the dreams of men such us 
Hale or l^well hii\i b(*coiM<‘ realities 

But It iiiuy be that the obsi^rver is concerned h hs 
with the study of tine detail than with keeping a 
tontinuous wuuli upon his chostn object In this 
case he hIiII seeks good weather, but bis personal 
definition of un ideuil < Innate is one in wine li U is 
never i luudy In sm h work us tin measurement uf llie 
HUn’s hejit, where* ha/t, ns well as clouds, interferes 
with obHervatioii, tin .istronoiner's dream is of a 
“lodge in some vast wilderness” —a high cloudless, 
ramletjM, and vf posHihle a dustlc^s region A per- 
fectly burr rocky dtsart would Ih* Ins ideal 'burring 
wich minor matters as living quarters 

Fixed Mar* Nol Quilv Fixcil 

Dr Abbot of the Sniithsoinan Institution, has 
juht returned from a worldwide Hureli for hiiiIi an 
ideal Hiluutnm for making observations of the soUr 
radiation And ^eg^olI^ in many lands wire visited 
More than one pn*Heril< d a fair appruue h lo the dc 
aired nnniinum of tloudmt'HH and moisture But 
Loniplicatioiui jnlervenee' when the dream liegan lo 
lake shape * 

Making the dream tome true is always hard work, 
although It mav not invoUe isolation in a trying 
climati Consider, for example, the specialiHt whose 

* An Hfvount of Ur Abbut ■ warrh m | remnU-d In Uw Sriffntlllr 

Amcrirmn Wfiert on luue 112 


field has to do with the slow motions of the stars 
across the heavens — the projier motions, as they arc* 
technically tailed From these he hopes to find 
nni( h iiion than is now known about the motions 
of the Mars in space and of the sun as well But in 
work uf this sort, he inuHt deal not with individuals, 
hut with averages Mere dozens or hundreds of stars 
wilt not Huffii’e him He nt'eds thousands, and he 
dreams of tens of thousands as the base of his fu- 
ture iintstigatiems 

Thirty Yean on One Problem 

How shall hr realize iIuh dreain^ By the patient 
attuniulalion, one by one, of observations of these 
almost innumerable stars — getting several ohserva 
tions of each star, so as to have a good average — 
determining all the imaginable errors of adjustment 
of whuh his instrument is capable, and allowing for 
them — and then finding out new and previously un- 
sus^ierted sources of minute error, and getting nd 
of thc*M When all this is done, he compares his 
work with all the observations of previous investi- 
gators — for It IS only in this way that the motions 
eif the stars ran be found — and finds sometimes that 
lie has (o delve into the original retorcLs left hy his 
predecessors, and work out the results uiuw The 
iiiorniouH labor of suih invesligationa can hordly 
lie nppri*<juted cxi*ept by those who have done sini 
liar work — yet many astronomers have devoted their 
whole careers to this apjmently dreary tank and in 
Home iiiHlames the work has Iveen handed on from 
one gene ration In another 

But It 18 not only the oliserver who dreams dreams 
uiul sc Is out lo make them real We have seen one 
of quite a different sort come true when Brown’s 
“Tables of the Moon” containing the results e>f 
nearly thirty years of mathematical investigation 
of liie highest order, canu from the press This 
liorticiilar problem — that of ralculaling the moon’s 
incilinn under the gravitational attraction of all 
known bodu* 9 -*now ttp|>eors to be drRnilely solved 
hut there are plenty of uiiHolved problems left for 
others lo dream of 

(consider, for exuinple, the asteroids of which 
more than a thousand are now known To calculate 
the orbit of one of thesi nuiiialure planets — as that 
of the moon has been computed — ho that its posi- 
tion 111 the past and the future may he worked out 
us ucciiratelv as there ih hope of observing it, is 
often more diflkuU from the mathematical stand- 
fKiinl than 111 llie case of ihc lunar llieory Complete 
tables which should give the motions of all the 
lliousuiid and more little planets, with this degree 
of accuracy, arc beyond the very dreams of our 
present age in science — if indeed so colossal a task 
might not rather he called a nightmare 

Hilt to construct approximate tahle^ which en- 
able the motions and |iOHiiinnA of these planets to 
lie predu tt d for a few dciadea in advance, accurately 
enough to make sure of keeping traik of them, al 
though **lill a very heav> piece of work, is never- 
theless ]H>sMihle 

The uMrophysicist whose studic *8 relate lo the 
j>hysl(al properties of the stars and whose instru- 
ments are the spectroscope, the photometer, and the 
thermopile, discusses one thing above all others — 
more light If he is forliinate enougli to be a student 
(if the Him, he has light enough, lo be sure, and so 
in this case his dreams are likely to be of perfect 
Mxing This 18 hard to get by day when the sun's 


rays heat the air — and thus this worker dreams of 
a telescxipc and sfiec*troscope free from disturbances 
by the wind nr by changes of temperature. Theoie 
dreams ogam have taken form in the tower telescope 

But in the greater field which u found among 
the Mtarv—iiot to speak uf the nebulae — there is 
never light enough lo leave a bit to spare In spec 
troscopir work, for example, the star's light, when 
spread out into u spectrum, is practically always t(K> 
faint lo lie studied with profit by visual observation. 
Photography, with its cumulative action, is uncon- 
ditionally necessary 

btill more is this the case with tho nebulae The 
outer portions of the great nebula in Andromeda, 
for example, are so faint that the eye can never 
hope to behold them They cover so large an area 
of the sky that, if they were bright enough they 
could be easily seen with the unaided eye Now» 
an optical instrument — Reid glass or telescope-^ 
may make an extended object look larger, but it 
cannot make it appear brighter per unit of apparent 
area, nor increase the amount of liglit which falls 
upon a sejuare millimeter of the retina of the eve 
If an extended objert is too faint, intrinsically, to 
be* seen directly, it can never he seen at all Here 
the photographic plate, with its patient ronUiiuam-e 
in summing up the aetjon of the light makes pos- 
**ib]i what must once have seemed lieyond the reach 
of dreams, and reveals objerls that no one can ever 
hope to see 

The fondest dream of many astronomers, there- 
fore, IS naturally of more rapid plates, which will 
(ut his exposure times in half— or if the dream » 
Imld — diminish them far more When one reads of 
( xpoHures of mix, ten, or even of eighty hours (con- 
tinued from night lo night, whenever the weather 
and other conditions permit) one may guess what a 
Iwon lo the astronomer the discovery of a method 
of producing such faster plates would be 

What hope there is of the realization of this dream 
IS still uncertain A few years ago it was supposed 
ihul iIh theoretical maximum of photographic ac- 
tion had been m^arly reached -that a single silver- 
grain on the plate was made developable by a single 
“quantunr of light energy But recent work has 
proved that this is nol the ease, and there seeins to 
lie a wide margin for possible advance The prob- 
lem IB very intricate, for the system of tiny crystals 
of silver bromide suspended in a colloidal layer of 
gelatine is one of extreme complexity from the 
Btandpoinl of physical rhemistry But this le^ive* 
all the more chance open for possible progreu in 
the future 

Chemistry Conies to Astronomy's Aid 

111 this case the comniemai value of success 
would be very high, so thgl there is likelihood that 
funds for research will be available Work is known 
to be going on al the Bureau of Standards, in the 
laboratories of the Kodak (Company, and doubtless 
in other places. (Tn this as in other instances the 
mention of the work of American investigators must 
not be token lo mean that important and valuable 
work IS not being done in other countries.] What 
the outcome will be only time can tell. 

But do not astronomers dream, besides thcM 
things, and perhaps most of all, of greater and moro 
powerful telescopes^ Indeed they do; hut thia 
stoVy would take longer in the telling, and we may 
hope to hear from it again, and soon. 
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DO AWAY WITH THESE A{(D YOU DO AWAY WITH FLIES 
SiMitrinf flif$ help* but uhy ht them breed or ail^ Without the briedinit placet named abate 
fUct are quite out of luck Manure it th wor i off ndrr 


A riYS HFT AHP I ST ALI \ DIHIV 




ini! INSIDE OF A HYS IIPS 

An unu^uA picture The diagonal dttmon u betuern the hpt The 
tubet shown are not the tongue as tuaed ui onofA^r magOMe 


When It t a!kt n th I l \ t fit t trarl t g n % aft r it exactly as a loy tratkt 
mud atrr t H a t fi r Of tf t f ho I 1 1 llac ire o h o e k d 



Fills \Rr MIMMIRF lOKtlllNI-S 


H rc ts a pairh of a ffy i ng mig f d j/W du t r 1 he dim, shadowy 
Aoiri or t! e i I r sil of ihii th n run/rane 


If House Flies Were as Big as Birds 


Have you ever taken a few nnnutes off in order to ob<«r\e (lo<ie1y 
the behavior of a common, h\r house fly with regard to food’ IJ flien wtn 
ai large at birdo, so that we could see their parts mon clearly, we would 
all think more seriously about their nnuome habits Yet the fai t that tliev 
are omall Is not significant, for they tan nevertheless carry millions of 
disease germs on their hairy feel and bodies Do not underestimate the 
housefly because be u little It is not, however, by a fly’s mouth that 


pcnri arc spre-id Ihe mouth c\ imintd under a muroscope, j** a surpnM 
It litis between two hilfoMl siirfittM at ihi lower end of iin prol m 
llie Idller tan eamlv lie vin without i marosTopt bobbin,; up and down 
touching tbi food Ctnlrirv I wilepnad beliif ihtre n no apparatus 
on th lommm IuuhiAv foi jiendtalmg thi skin even of a 1 al \ The 
prob MIS IS men Iv a su kiiiL, diviie Stable flics however hivi u sharp 
tonf,ue with whuh they f«mk blood cki hanging for it thtir own sali\u 
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The P LLfir Stand nc on the Aimlane Wine the Jimpfh Is Pulled Oft by the Pabauiutb 


The Education of a Parachute Jumper 

Technique Is Important if One Is to Alight Safely After a Leap from a Speeding Plane 

By MUton Wnghi 


iNYONF may drop fiom an airplane no 
particular ^11 is necessary Further 
more anyone who diops may reaiion 
ably eipect to arrive in due course ff 
line at the pround A question whuh 
then presents itself is will you remain lying on the 
ground tblivi us of your surrounding ir will you 
lie all in one piece n^c ar 1 walk off as if n thing 
had hippened 



Till OIISI llVhHS PAK^CHl TF 
Ti 1 i pc h 0 hnd noic 1 1 the cock p t 


That depends upon tw ) things first did you come 
lown hanging to a para hule and second how did 
you conduct y urself with regard to this parachute^ 
Jhcre IS a right way and a wrong way to do every 
thing and para hute junping is no exccfUon to 
the rule 

In the latter port of the World War the British 
R vsl Hyifg Force began to study the question of 
issuing to Its flyers a parachute which should be an 
avenue of escape in times of necesbily Occasionally 
an a> lator w uld be killed or ii jurid after a collision 
with othtr air raft when fire had broken out in the 
air urd it had been imp ssibU tc extinguish it or 
when the plane had become incunlr lUlle owing 
to sjme defect in the biriicture or the controlling 
tnetham'on 

Free-type Parachute Now Standard 
It WdH found that m d rr para butes fall into 

two lass s — th static tyje which depends for its 

(per linn uioii i line alia hed I the aircraft and 
the free lv| e which is |cialed either automatically 
or by Iht jii | er himself after Ic ]ca\es the plane 
rht slHl l>pe was f llv rejected after Inal 
be auw« the hi i was likp[\ to f ul s me part of the 
ir laft ind thus fail to | cii the parachute By no 
n s ill this Ivpc L considered 1(X) percent 
effi er t 

It tie pi g of 192 the British Air Ministry 
le de 1 1 ad }t as th standard e^uq ment of the 
Ruv 1 h re a fieet\|c parachute known as 
the Tr i jara^hute 11 s had been devclcpt 1 by 
the L t 1 Stai ^ Aril v nd Nav\ Aviation i rps 

ind I i [I \ed to Ic all liter cAcient Steps 

were I k 1 a rdincily I equip all Royal Air Force 
air raft w h ll is fieetvfe pa a hute 
V( hen a 1 q i lei t f | arachul s arrives in England 
from the li i loia in Antnca they are sent to the 
parachi tr tcslii g station at HenloWi Bedford There 


the parachutes containers and harness are examined 
to see if they conf )rm to the specificuitions If they 
do they are submitted to a lual tetU for while a 
I arachute might 1 ok all nght the question of how 
It will act in the air » after all the important thing 
Several of the parachutes ore token up in an air 
plane at one time for drop lesling A 200 pound 
weight u attached to the harness of each parachute 
and m the case of every fiftieth parachute a delay 
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THE RIP-CORD RING REAR TRAINING PARACHUTE COMPLFTF TRAINING EQUIPMENT 


When the jumper puIU thu ring, the park opem and a For practice, two parachiUrt are provided one on front and one The main parachute in the pack over the stomach 
pilot parachute u retetued, which puUs out the large one on hack If one should fad, the other u used whde the reserve onr ts earned strapped to the back 


action M Ml for 500 feel, so that the releaae may To operale the parachute is a simple matter The In the **pu11 off** the jumper stands on a small 

operate under far more severe conditions than would np curd is pulled and a flap of the container, oper- platform on the h>wrr winf^ of a lar(|;r airplane and 
obtain when it is in actual use If the para- aled by means of elastic cords, opens lliese cords linlds on to one of the stmts. When the pilot is al 
chute fulfills all the required conditions, it is are in tension and a small pilot paraihute is ejected the right heigiit and position to bring the jumper 

accepted, repacked in its container and sent to the This in turn pulls out the main parachute The down to good ground (he pilot gives a signal The 

particular flying unit which is being equipped shock of the mam parachute taking the strain of a jumper pulls the rip cord of his large parachute 

In the ordinary course of flying, all pilots ascend jumper's weight u not absorbed by elastic cords, for Al once it opens and drags him away. If by some 

equipped with a pilot’s type parachute, and observers, with this type of parachute, shock absorbers have iniM hance the (‘ord fails to open the parachute, the 

air gunners and wireless operators, with on observer’s not been found necessary. parachutist remains safely standing on the wing 

type. The difference between the two is that the pilot of the plane 

■lU on his parachute, while the observer, gunner or Slopping Into Space Slow motion pictures have been taken of the “pull- 

wirelesa operator wears his adjusted to his chest. This shock of opening, in fact, has been described ulP method In every one of these the determination 
The reason for this is that in the rase of the pilot as “a very pleasant jerk” And why not^ Picture of the jumper to hold on to the strut os long as 

It » tieccHsary to have the parachute nut of the way > ourself starting to fall through the air The little possible against the inexorable pull of the parachute 

when he is operating the airplane and engine con- jerk, even a severe jerk, that means your parachute may be plainly seen To hang on as long os possible 
trois. In the case of the other men, who have to had opened, is a pleasant thrill you would be reluc- neeins to be ihr instinct of every parachute Jumper 
move about in the aircraft, the parachute gets in his (ant indeed to miss. When the ^^jump off' method is to be followed, the 

way to a lets extent if U is in front of him rather When it comes to practicing live drops, volunteers pilot throttles down the engine and gives a prepara- 

ihan behind him only ore used, the Royal Air Force lieing unwilling lory signal. The jurajicr climbs over the side of 

When flyers go up in the air to practice jumping, to make a man jump if he does not wmh to Hitherto the airplane and descends a short ladder, holding 
however, two parachutes attached to the same harness the demand for practice live drops by oflicers and one hand on the np lord He gives a nod to the 
arc used The reason for this is that the jumper may men has for exceeded the facilities for giving them pilot, who opens up his engine to increase the speed 
have a reserve parachute in rase his first one fails. Praciice is given by (wo method^ The ’’pull-ofT' of thi airplane, and steps off backward into space 
So far, however, it is said that there has not been a and the “jump-ofr” It is advisable that the “pull- The jumper has been told to pause until he has 
single mstance when it has been necessary to use the off,” being less trying to the novice than the “jump dropped at least ten feel below the machine before 
reserve parachute off,” be practiced first pulling the np cord Some authorities have recom- 



THE PARACHUTF PACKING ROOM TRAINING PARACHUTE PACKERS 

Tho jerfSMl U hsdding mp the small pilot parachute whde the main one is folded up The In order to insure perfect operation of the parachute, great care u nreessarv m the packing 
pnek is tproad out on the table Note complete pack at the right The parachutes are Imd out on long tables and then carefully folded 
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AfTEK I'UMING TllK KING SllPR»MI (ONnOENCR 


Thu photography taken /rum the air, showM the pilot parachute jiu/ emerging from the pack This is what the jumper must have in his parachute if he is to droo from a speeding air 
iA response to the jumpers pulUng of the ring attached to the njhcord plane and trust to the pro/ter opening of his aerial bje-sairr 


mnd^ that the nnvine jumper be tolil lu count three 
before pulling the cord, but such instniilioiiR are 
Uflclese, the Royal Air Force hoB found An excited 
man may count three in the tinieat fraction of a sec- 
ond, and the slate of mind of a novu^e jumper is such 
that he might pull the cord so soon that his para 
chute would foul the tail of the plane 

Just aa the jumper bf^guii to imagine his parachute 
hoB failed and he u about to look for the np cord 
of the reserve parachute, he feels “the \cry pleasant 
jerk** he had almost ceased to hope for, and realizes 
that the reserve parachute is unneiesmiry Then for 
a time be liegins to swing like a pinduluiri Soon, 
however, this swing damps down, if it does not do 
BO naturally, the jumjier can manipulate the cords 
between the parachute and the harness to assist the 
natural damping 

Now U IS lime to think about making u landing, 
and the jumjier must so manipulate the cords of the 
parachute that he faces down wind By so doing he 
will fall forward on his hamls and knees when he 
strikes the ground rather than baikward or sideways, 


or on his bark or the side of bis head and thus he 
will avoid injury 

A tree, a pond, a hedge or some other undesirable 
site IS likely to be the spot the jumper is headed for 
In this case, he may sideslip clear of the obstacle 
by pulling down the Lords on one side of the 
parachute 

When the feel appear to be three or four feel 
above the ground the jumper pulls himself up qs if 
he were on a honsontal bar This greatly reduces 
the shock Otherwise, the impart for a l&Vpound 
man would be equivalent to a jump off a ten-foot 
wall* 

Frw Moke This a Hobby 

The jumper has one more thing to do, and that 
IS to spill the air out of the parachute by pullmg 
the cords on the upjier side If he fails to do this 
he IS likely to be draggid a little after he strikes 
the ground 

PractiL'e jumping, as far as possible, should take 
plui e under favorable weather conditions. It should 


not be done if the wind is blowing a velocity greater 
than 15 miles an hour In ordinary flying, however, 
should a jump be necesaary, the rate of the wind is 
of small account, for it is far better for the flyer to 
go down with his parachute and suffer a broken leg 
than to remain with his machine and suffer a 
broken neck 

The average person in entirely satisfied with one 
“pulKofP descent and one “jump-off** He has 
gained the necessary confidence in the use of the 
jiarac'hute and knows that m an emergency he will 
have little reluctance in throwing himself out of hia 
plane 

Small tendency, liowever, has been observed among 
average mortals to take up parachute jumping os a 
hobby While it is true that the few officers directly 
responsible for parachute training have demonstrated 
drops a great number of times, they probably did it 
more lieruuse it is their job than bemuse of the thrill 
they get out of it 

That there is a thrill, however, there is no denying 
hut there are safer thrills to be found 



BOTH FAHACHIJTFS OPtN 
ft IS seldom necessary to rrsort to the use of the re%erva 
parachute but it has been done as a demonstration 


STEERING THh PARACHUTF 
Pulling on the suspending ropes enables the operator to guide 
the parachute to effect a safe landing 


. A PERFECT DESCENT 

/Volf the small pilot parachate spread on top of the main 
one where it fell after performing its important duty 
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An UlL HEFINF4IY AT HuHATON, fAXAH, WhKHE TUL UlhTILLATHlN Ul CUUDL OlL 1s CAHRJLP OiS 



Uncle Sam. Spendthrift— III 

Present ”Grab-all-you-can” Policy in Oil Drilling Is Criminally Wasteful Regulated 
Cooperative Drilling Is Necessary to Prevent a Future Oil Famine 

By J Bernard Walker 


Provident Ccmlidge appointed the 
vU Federal Oil Conservation Board, ho 
AfAnH wrote a leltir which showed what a 
thorough grasp he hud obtained of the 
fundamental facts which govern the 
demand and supply of oil The letter opens by 
stating “it 19 evident that the present methods of 
(.aptunng oil deposits la wasteful to an alarming 
degree, in that it becomes imj>osaible to consrr\c 
oil in the ground under our present leasing and 
royalty practices, if a neighboring owner or leasee 
desires to gam possession of his deposits” In 
another paragraph, he says that he is advised that 
our current oil supply is kept up only by drilling 
many thousands of new wella each year, and that 
*'tbe failure to bring in producing wells for a period 
of two yean would slow down the wheels of indus 
try and bring about a senous induatnal depression.” 

Elsewhere, he refers to the fact that the production 
of over 300,000 wells throughout the country u m 
excess of our immediate requirements, and that this 
over-production brings down the price of oil, and 
this in turn leads to a wasteful and extravagant use 
of the oil 

It IS evident from the tone of the Presidenfs letter 
—which, by the way, represents the altitude of many 
of the most expenonced, thoughtful and far seeing 
of our oil specialists — that be is anxioqs about the 
future of the oil industry and realises that, although 
the oil resources of the United States are of vast 
extent, the demand for oil is growing so rapidly 
and the methexb of recovery of the oil are so waste- 
ful, that the country may find itself rather suddenly 
confronted with disaster in the shape of a positive 
oil famine with far-reaching effects 


Prior to the gathering of the Oil Conmrvation 
Board, the Aracriian Petroleum luHtilute in\csli- 
gated conditions in the oil indii>tr\ and j>iibliNhcMl a 
report, re[i]ete with slatisticN ihdl are, of toursc, 
thoroughly reliable k> far as existing facts arc con- 
cerned Our criticism of tliiN work relates only to 
that part of it in which the Coniinillee pawfCM from 
facts to opinions. When the report i liters the field 
of prediciion, il weeras to us that it is allogeiher loo 
optimistic, and tends to lull the tountrv and the 
govemmenl into an attitude of unjustifiable ficcurily 
as regards our future oil supply 

Are Oil Snppliee Inexhaustible? 

A study of the report shows llmt it arrives at 
three major conclusions First, that our reserves 
of oil arc practically inexhaustible, second, that 
though our production may fluctuate, there will l>e 
no danger of an oil famine, and, third, that there 
Is a negligible amount of wasting of oil in the 
industry 

In the matter of supply, the re|)ort deals, first, 
with those oil resell es whose amount cannot be esti- 
mated, and, second, ynih those whose amount cun 
be subjected (o estimate As regards those reseries 
whose oil content cannot be esti muted, we read that 
*^he greatest of the national petroleum reserves con- 
sist of 1,100,000,000 acres of aH-v»'l unexplored and 
unproven land inlaid with sedimcntory rocks that 
await the drill ” Under the beading “Reserves Sus- 
ceptible to Compulation,” the report lists the present 
producing wells which it believes lo be capable of 
producing, by flooding and pumping methods, 3,- 
210,440,000 barrels of oil; and from proven but 
undeveloped lands it estimates a recovery of 2,110,- 


178,(K)0 barrels Tht Innlilutc, ihcrefore, believes 
we may Ik» cirlain of a future recovery of 5,.i2L,- 
(KKI.OUO barrels of oil from the present produemg 
wells, and frfuti lands wlinh wc know to contain oil 
l)ut which have not yil been opened up 

III thi (haplrr on oil in the June issue, we drew 
Hilention to the fad that only a limited percentage 
of the oil in the sands is recoverable by flowing 
and pumping, and that for every barrel of oil recov 
ered, ihrtv barrels of oil ore left in the sands. 
Further investigation shows that we were too ron- 
scrvalive li ih nearer the truth to say that for one 
barrel recovered, four remain in the ground Basing 
Us calcululions, evidently, upon the 80 percent of 
oil remaining in the sands, the Institute Committee 
estimates that, afu r natural flowing and pompu^ 
have brought up oil they can, there will remain in 
the area which is producing and proved, 26,000,- 
(KX),(M)0 barrels of crude oil, “a considerable por- 
tion of which can l»e recovered by improved and 
known processes siich as flooding with water, the 
introduction of air and gas preiwture, and mining,** 
and that lhe.se methods will be resorted lo when the 
selling pru-e of crude oil justifies the expense of 
recovery 

Then the report slates that, when the price justi- 
fies, It will be possible to treat the vast siipphrs 
of oil Nhale, in which it is estimated there is a 
resrrvr of 108,000,000,000 barrels 

Should the time ever come when even the oil 
shales are exhausted, U will be possible to obtain 
from our huge coal deposite a total of 52^000,- 
000,000 barrels of liquid products yielding 92,000,- 
000000 barrels of motor fuel, to say nothing of 
70,000,000,000 barrels from lignite Thua, the In- 
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THfc. DISTUIUUTION OF CRUDE OIL AND ITS VARIOUS PRODUCTS 

TAf Ilf/, ai It cames from thr wrtit i% firxt ttofed 0nd then pumped to the refAery where It is dtsttUed The resiUting oi/i. et cetrra, arc then distributed to the cofuumcrs 


Mitutr report arrives at a grand total of future 
ftupplim of petroleum of over 734,000,000,000 
liarrrlA. 

A very Te»pectable totalf were it ba 3 ed upon well 
catabliMhed fa<.tB But it in not so based, for, m 
spite of the high charatler and undoubted ability 
of the men who have written the report, thu esti- 
mate of future recoverable oil supplies, is, after all 
IS said and done, largely a gueu 

The underlying trouble with the |>etroleum indus- 
try IS that thr luw of supply and demand, which 
governs all other industneM, is inoperative in this 
But we must not imagine that any monopoly exists 
Far from it The trouble dates back to 1875, 
“when a Supreme Court Justice of the State of 
Pennsylvania, initiated that line of analogy, out of 
which was eventually phrased the diUum ‘oil and 
gas belong to him who reduces them to possession * *’ 
Had tlw judge followed the prevailing law regarding 
minerals that they were “property in place,” the 
present diSHMiroiis methods of oil recovery might 
have bc(*n avoided But since the oil as it exists 
111 the ground is fluid, it would have Itcrn neersaary 
to provide some method of fair dislribiition of the 
oil as It was brought to the surfacT, the distribution 
being based mainly upon the resiiective acreage of 
Uie various owmrs of the surface properties So 
true IB this, that today it is betoming increasingly 
evident to the oil industry that, for the stabilization 
of the industry, for the placing of oil recovery upon 
a practical, scientifK Imsui, for on equiloble distri- 
bution of the oil based upon surface ownership, 
for the elimination of thr present enormous waste, 
both of oil and capital, and, above all, for the main- 
teiumce at all limes of a generous reserve of oil, 
il IS necessary that what has come to be known as 


“unit operation” be established in the industry. 

In other words, cut-throat, grab-all-you-can com- 
petition must give way to mutually cooperative 
dnlling. 

Under the present methods, as we showed in the 
previous chapter, the work of oil recovery is being 
done on t)ie pnnciple of “first come, first served ” 
As soon as a new well is brought in, there is an 
immediate rush to buy up the adjacent surface lands 
and drive down wells with all possible speed to 
tap the fruitful sands More often than not, the 
free gas is allowed to go to waste, for it is the oil 
that the drillers are after No effort is made to 
pn^rve the gas pressure, and consequently, only a 
fraction of the oil is re< overed, leaving in the ground 
u vast amount that could have been brought to the 
surface if the wells had been properly spaced, as 
they would have been under a cooperative, unit 
s)stem, and if lare liad been taken to maintain the 
gas pressure at the highest possible limit 

Eighty Percent Left In the Ground 

Gas IS the most important agent in the recovery 
of oil From the first rush of the giant geyser to 
the last barrel that is brought up by pumping, it h 
gas pressure and gas pressure alone that is the great 
e>pelling agent 

Let us look at this all important question more 
closely The oil, as we have seen, is distributed in 
the microscopically small interstices of the rock 
sands. It is under enorinnus pressure and thr pres 
sure IS maintained because of the strata of gas 
light rock which he Rlmve and below the sands 
A proportion, in some cases a large proportion, 
of the gas is free, but the greater part is condensed 
in the oil Under present methods, little or no care 


u taken to i onaerve the goa, and therefore the pres- 
sure, in the sands. As the gas escapes, the ahihly 
of the remaining gas to expel the oil falls rapidly. 
Furtfaennore, the gas condensed m the oil renders 
jt less viscous — more fluid. Oil may be so nch in 
gas as to be a» fluid as gasoline In this condition, 
it can be forced freely out of the sands; but as the 
gas escapes, the oil thickens and flows with increas- 
ing reluctance It clings to the surface of the voids, 
and capillary restraining effects become more active 
Ilemv It 18 that, under the present wild methods of 
operation, after the first great rush and escape of 
gas and oil, the yield dies away so rapidly that, 
when the last barrel of oil that it pays to lift has 
lH*en pumped, 80 percent of the oil remains gummed 
up, aa It were, in the sands 

Cimpcralive unit operation, with wells so scien- 
lifiially spaced as to secure a gradual withdrawal of 
the oil to meet the current demands of the industrv, 
would prevent the present wild fluctuations in the 
supply (and the priu) and the wells, so operated, 
would ronstilule a vast reserve of known or closely 
known quantity 

But even with unit operation, it is doubtful 
whether ihe recovery by drilling and pumping could 
be muih more than doubled It is probable that 
50 percent of the oil would still remain below 
ground Hence, a great deal of thought has been 
given to the problem of recovering the oil by some 
more effective method, and the latest, and in our 
opiniim the most promising plan, is that known os 
the Ronney Proce8^ so named after the well-known 
engineer who developed it Realizmg that gas pres- 
sure IB the great expelling agent, Mr. Ranney’s sys- 
tem seeks to maintain this pressure uiumpair^ until 
all or practically all of the oil has been expelled. 



Til*- MAN[lfX>LU HOUSE THE PUMP ROOM 

From thl% point, the dUtnbution of the crude oil lAroufA trunk tine^ u controlled The oU in the refinery it in coniMAt niolfan, pmng lAfsofA thit room merol tlmee 
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111 * method It made very clear in the aocompanying 
illuitration. 

Briefly atatedf Mr Ranney** method it thit a 
theft It driven down through the oil sandstone into 
the shale or other impervious rock below it From 
the bottom of the shafts a senes of tunneU is dnven 
throu^ the underlymg gat tight shale Holes are 
drilled at abort intervals through the roof into the 
widtione, and they are connecied with an oil pipe 
line withm the tunnel The gas pressure it mam 
tamed by meant of compressed air pipes which lead 
into the upper portion of the sandstone As the 
lower parts of the sand are drained, the oil settles 
down from above under the influence of gravity and 
air preMure The oil pipe line leads to a separator, 
which baa a gas out let pipe at the top and a water 
tap at the bottom The oil » led from the sep 
arator to a vacuum pump, by which it is lifted to 
the surface 

The main shaft of the system ib dricen in the 
center of a 40 acre tract, which is the unit of oper 
ation The tunnels with their mine wells are placed 
around the edge of each unit, and since these little 
oil drainage wells are spaced about ten feet apart. 
It follows that there are 528 wells through which 
the oil from 40 acres may be recovered 

Moat Promising Fields Already Exploited 

In view of the naval, military and industrial in 
lerests involved, it is positively appalling to realise 
that the oil industry is literally ‘ living from hand 
to mouth'* We ha\e been using up our oil as 
though the supply were a mighty and ever flowing 
river instead of a cistern of great but absolutely 
limited capacity Nobody on earth knows how 
much that cisiirn holds All we do know is that, 
under the priscnt methods on^oni is at liberty to 
bore into the cistern insert his own spiggot and 
draw off just as miuh us he can get We do know 
that the ^reat army of well drillers tames a banner 
whose motto r ads ‘ Every man for himself and the 
devil take the hmdmost* We do know that under 
this wild free for all sf ramble, the rate at which 
the cistern is being emptied is increasing at an ever 
accelerating pace 

Julian D Scars of the United States Geological 
Survey, reminds us that it required forty one years 
and four months to produie the hrM billion barrels 



CHOKING OFF A CUSHFR 
Thfie pipes and waives prevent eitapt of oU an / ga 


of oil, that It took only eight jearb and one month 
to bring in another billion barrels and that only 
one year and seven months were required for the 
seventh billion to be brought to the surface In 
the presence of this rate of increase anyone who 
tells the American people that the cistern has prur 
tically no bottom, is doing the country great dis 
service and is heading the oil industry for disaslrr 
In looking to the future let us keep our r^es upon 
well ascertained facts Then arc fice states — Penn 
sylvania \Kest Virginia Ohio Indiana and Illinois 
whose oil lieanng areas ga\i is n<h promiM for 
ihi future as docs the area we luce lift Neverthi 
less althouKh the rale of consumption wis then but 
a fraction of the consumptiin today iHim prolific 
fields were drained out in a tornpiralively few year'* 
No one ran offer a sound reason for lelifunp, thil 
we shall ^ei a greater proportionate yield from the 
oil lieanng territory which is loft 

In closing this chapter mention *'hould be nude 
of the encouraging fad that nearly all of the large 
companies have come to realize ihil it is obMilmely 
neresHary to check indiscriminak and wasteful drill 
ing Recent developments in California provi thu 
hurthermore, wi must remember that the areas 
whuh are known to be oil bearing have been sub 


jecled for years to a thoroughly scientific search 
by an army of trained oil geologists upon whose 
findings and advice the wells of the great oil com 
panies have been drilled Hence, it is reasonable to 
beliece that under suth exploration, the most prom 
iHing fields ha\e already been exploited and the 
richest pools di lined away 

Ihf fad that the supply of oil has hitherto kept 
pare with the rapidly incrcising demand, is due to 
the acudenlal finding of benne enormously rich 
pools, huch as those in California and the midwest 
Ov«r HOOfXK) wt Mb are producing about 2000000 
bairels a diy hut about 2S jiercent of these vrells 
an dry hole's and it is said on good authority that 
in the banner veir-192J-o\* r $91 000 000 was 
spent in drill in,; dry wells throughout the United 
Stales In 1921 James McIntyre writing in the 
Oii and Gas Jt urn tl showed that in Kansas, Okla 
homa Icxas Arkansas and 1 ouisiana 4 779 test wells 
were drilled on untc Mi d leases and of these 2 182 
failed to bring up any oil In these tests 111 court 
ties gave 100 percent failure represented by 225 
wells and in 29 other counlitb, 6H dry wells were 
dn\cn representing 717 percent failun In 1921 
Marland writing in the Satinnal Petroleum Neus 
Mated that the Amen an petroleum induMrv since 
its beginning has sold its i il fer $1900 000 000 less 
than It COM to dri\e the wells and lift the oil 

When. Is the Industry Heading^ 

The rontinmly of the oil induMry is dependent 
upon thi OKidint of bringing in i floid of oil from 
wells if ernniious prrdiirdori In AuguM 1925 
sQ\s Mr Stars half of the prodiirlion of ihi 
I niUcl S| Up- or 1 000 0(K) barrels a di> was com 
mg from rnly 3 500 wells in riphi < il fields Thi 
other mill I n bands wen coining fr im 27 j 000 
wells scattered (liroughout (hi rest cf the country” 
L*ss thin two percent of the wells were yielding 
50 |Krcrnl c f ihi c il 

If ill It two pcrrtnt had not fortuitously been 
hi m,,ht in at the [isyih moment,” where 

would our industry hi\c iMen^ 

q /n our Se/hmhir issue ue shall shou how oil 
may bt t mservtd by IntUr driUingntul refining 
and how by uwng high spied motors 40 percent 
incnnse in automobile milt age may In secured 



LOADING THL T\NK CARS 

In the boehgnmnd me the preusri intff and storage mnk% In the foreground u the load 
ing rack Nota the jouued pipes used for fiUng the tank cars 



IHt KANNhY MININ( PROi tSS 

The rompressed air farces the oU fnm the sandstone u hereupon it flout through pipes and 
1$ pumped to tht <ur/aci Nvttce the oU and water separator 
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Ahum H ( o> fptio u> Umtfd bTAfis AiHPL4Mb Carr ir Saratoga in A tion 


Giant Floating Aircraft Bases 

"Saratoga” and "Lexington” Are Unique in the History of Naval Construction 

By J Benuinl If alker 


II (omplitioii al llu v irtK of tlu 

\ w \ork Shipl uilrliiir, ( orporution 
( ir ill II %(w Jirs<) and of iho Fall 
lli\i r Shipbuilding Corjioi ilion at 
“ Quiiua VlussathiiAf Its are Iho gn it 
Haraliips 1 nhi h that iniii li nl UMrd trrm * uniqui 
tan b< upplird >vilhout ftar of (ontradii tion Air 
trafl earners ha\o been built liefore— lots of them — 
]>ut nc\(*r has thin laen jut TnoU a rarner of the 
lombined «i/(- and Hj>ecd of cither of ihcbt rtmark 
able ships 

To understand jiN wliv they are ^hat they ^rr it 
will be helpful to ^i\c a brief resuint of their his 
tory dating from the year 1910 when unekr their 
original elesign lliey were eli'.sed ns battk rruisers 
Ilf IS 100 tons Ab buih they formed two of a 
squadron of six, which was part f the famous 1916 
naval prof,rara Subse?qurnllv nndlxf ium of certain 
lf>sons leurnrd from the British invv ihi^ ships 
were piovidrd with an exterior bulge as a pncaii 
tion igiinsi trrprdo attaik, and other (.hange-, wire 
made whiih raised ihur displacement In M 'iOO tons 
IX hen tlic first designs were made publu they 
were subjcilid tj severe? criticism (m which the 
Scientifu Ai leii m l ok i nuher jirormnent part) 
because of the fol tint f the 21 boilers 12 were 
lonted alove ihi pnteitivp deck and therefore 
above the witirlim wli r they wire liable to be 
wrciked by the firNt Muddb f an enemy s f^Ivo 
Thi ^^vy Department realized ihe fone of this 
niililiiv ihjc lion and in the ul m jmnt redesigning 
of the ship in wliifh the hu!"c and other new feo 
tuns al \e nfcrriil were ini irporitid thev took 
the oppirliiiiitv to ledrsign the boiler pi ml sub 
fctiluting 1° boilers of larger e'ipafit> in plare of 


the pnv toils 21 and plui ii r, all of these boilers in 
till II (ire per position iielcw tin pioteclne deck and 
therefiri l>elow the waterline Ihese battle ermseis 
prutly exceeded all existing or proposed ships of 
similar Ivjms m size speed and gun power The 
iimin iMrtuiilars were as folleiws length on diik 
U75 feel extreme breadth 106 feei mean draft 
II feet normal diiplaccmcnt ')<)0 tons and 
Bfieed 13 21 knolR Thev earned a powerful armi 
mint of eight sixteen inih 10 caliber guns in four 
till rets and an anti torpedo armament of sixteen 
6-in<h II caliber guns in addition to four 3 inch 
anti aircraft guns 

An 800-Foot “Landing Field** 

Under the Washington treaty for the limitation 
of naval aniiament, the I ujted Stales and Japan 
were allowed to select two capital ships, which were 
then under construction for conversion to aircraft 
(urripis The battle cruiserb Lexington and the 
Soro/ogrt were se lee ted bv the United Statens Navy 
Ihese carnirs were not to exited 11000 Ions dis 
place mr III Accordinglv the plans were again re 
drawn to convert these two ships whii h were already 
partially eoiihtrucled, into am raft earners Our 
wash drawing shows rh« Sornloga as she will ap 
pear when in service, and the aex^ompanying photo 
graphs taken while she was ye^ under construction 
give an exitllent impreiMon of the < haracienslies of 
thesw truly remurkahle sister ships As redesigneel, 
they measure 810 feet 1 mg on the waterline and 
880 feet on diek The extreme beam is 106 feert 
and the draft will be s inrthing under 10 feet 
Of till revised Imttle r miser design it may be 
said that all which remains » the hull and the mo 


tivc ]>ower— everything else has been completely 
(hinged to mict the requirements of ainraft scrviie 
\ It wed from any angle whether abeam ahead or 
astern the ship is not now n cognizable as the trim, 
rakish looking hallle cruiser with its two elliptical 
Miinkestarks its two lattice masts its fiur big six 
icen ini h gun turrets and Its powerful secondary bat 
tery amidships In the hist place, the whole of the 
original superstructure has been swept away Gone 
are the 16 mch guns the massive turrets, the heavy 
cranes, and olhtr liattle cruiser aerr^sones Instead 
of the low, rakish craft as originally planned, we 
have a huge hull with a flymg deck whiih every 
where, throughout the full length of the ship, towera 
60 feet above the water, or nearly twice the hei^t 
of the ongmal design whose loftiest deck had little 
over half as much freeboard Hie two smokestacks 
have been replaced by a huge, elongated structure 
enclosing the uptakes, which is about 70 feet in 
length and extends about the same distance above 
the Hying deck To provide a clear deck for the 
airplanes wbta landing or flying off, this tmdee 
stack, together with the turrets, military mast, et 
cetera, has been moved over to the extreme star 
board side of the ahip with the result that the airmen 
have a “landing field” which has a clear width of 
between 81 and 90 feet throughout the greatest part 
of Its length and extends unbroken by any obstruc 
tion for 8W feet The lines of the fore dedt have 
been swelled out in order to give greater width at 
the bow, the extreme end of whi^ has been cot 
squarely off This effect is seen clearly in our bow 
view of the ship Towards the stern the deck is 
( amed out beyond the hull, and in order to prevent 
a low flying or disabled airplane from hitting the 
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tfter edge of the deck, it u earned down for the 
laat 20 feet of lU length at an angle 

Ranging along the deck amidahipe, immediately 
below the flying deck» are a Mries of rreewa within 
which are nested the ships' boats Above the boats* 
at each end of each recess, is a horizontal davit 
arm* eledncally operated — these arms swinging out 
when a boat h to be launched or recovered The 
oAcers are berthed aft Ik low the fl>ing deck, and 
at the extreme after end will be noticed the stair 
way and landing by which the pervinnrl can pass 
from one deck to the otbet 

Although these ships have lo^l tlieir ^rtat 10 inch 
guns and their numerous battery of 6 inr h guns, 
they are still formidable fighting craft for ihcir 
mam battery consisti of eight SO caliber, flinch 
guns earned in four armored turrets Both guns 
and tumts, it u needless to bay are of the latest 
(lattcrn, the guns being of high \(locity and great 
range and power Fhe turrets like the smokestack, 
are tamed close to the starboard side of the ship 

WiU Cury 72 Planes 

These huge ships each carrying 72 planes will, 
of course* be subject to fierce attack — the very first 
object of attack if possible — by the enemy Their 
Hpeed will protect them against surface ship^, but 
when the attack comes from the air, they will have 
to depend upon their own airplanes and upon then 
anti aircraft battery Tins battery is one of the 
finest features in the ships, for it is not only numer 
ow but It consists of the latest type of long caliber 
high velcKity S inch guns, with a vertical range far 
exceeding the height at which any attacking planes 
will fly Six of these guns are mounted forward 
three on each beam, six are mounted aft and all 
of them are so placed as to comituind an ab<«oluteIv 
\ertical limit of angular fire The forward guns 
are mounted on sponsons which extend suf&iently 
far out from the hull to enable the guns to fire ver 
lually without intirference by the flying deck The 
after guns are tamed on the mam deck where the 
flying deck is cut away as ixplainid earlier in th< 
article This antiaircraft battery is furninlied with 
the latest instruments fur determining the height 
and the distame of an approaching airplane and 
the mechanism is such that the e]c\ation of llie guns 
is automatically adjured to ke«p continually trained 
on the airplane during its approach Their rate of 
fire u very rapid and they will be able to direct 
such a storm of *ihell* that the entmy will be forced 



A BOW VIFW OF Tlir S4R4rOGA 

Note the Hide deef cut off square to tncreane tpace 


up to an altitude at which the chant pm of droppin,^ 
a bomb upon the vhip will 1>c very remote 

The importance of this defense can scarcily bt 
over (stimated for it can readily he understood th it 
tbe detonation of one or two boni]>H on tbi flyiii 
deck would proliablv wretk it so completely a^ lu 
n nder it an impoMMihle surfai e for ihi flying on c i 
the fljing off of planer Hum to < ur thinking is llu 
most vulnerable fiature in all airplane i irnt and 
doubtlesM in an attack there will lie many a heroi 
pilot who will lie willing to laki a chime hy divinj, 
down through the barrage in the hojie of getting 
(lose enough to make «ur« of a hit 

Between the smokfMiock and the forward pun of 
turniM aip thi bridge end the righting must 1 
these MhipM the lattue ma«t has been uhaiidomd an I 
the well known British tiipod miMt sulisiituied \i 
the top of thiv tvpe ih locaud a guru >iitrol h us 
of a type gem rally smiil ir to th »se with whuh the 
public 14 familiar on our battleships On tin ifter 
§id( of the Mmokestaik is Iwiud u M*rjndury gun 
control house whnh is smalhr but smiilsr in its 


equipment to the main (ontrol position on the ma^t 
I he navigating bridge it should be rxplaimd, runs 
cntinly around tin tripod mast at about its mid 
height Above the tripod will extend the customary 
Lopinist with ilH yards f >r signaling purposes 
Befm (I this description something should 
t( Slid ilnut a i( ihcr remarkoldr feature in these 
sliipt ind ill it Is th( inolnc power which is of the 
Hill t\|e lint his |>een so fully tested out 

with sitisfutiiv II suits as (n montueeiing power 
in ( ur luisi 1 ittli ships In biuf it consists of 
si( im lull iiH s diret t e uiini ( t( d t > ei* < Hic generators 
The current is Ird thKiip^h a einirolling station to 
eip^lit ]urp,( ill liH niilorH which arr mounted in 
t ind 111 llir ml urd i nds f the four propeller 
shafts ^lun It m slued ihit tht total designed 
shaft h r^jioHir of ihi is It^OOO it will 

bo realized thit ill f the \ari >us units in thi^ power 
plant are of excfpli mal si/r exceeding anything of 
the kind | ti 1 1 luslv nmunte d on a ship Th( electric 
plant w uild le suffi iml to hupplv the light and 
power require ini nlH of the ilv of Boston 

A Complete Aircraft Boae 

Throuf^lniJt all the many thangis which have been 
made 111 these ships the p wer plant has reniained 
pretty mui h as it whs originally designed and 
sinie the ships ir( seiirnl ihousind lonH lighter 
due to the renioxnl f hfa\y guns tumts ond armor 
it lA reasonable to rx|>ift tint on then trials thev 
will divelop a spied of knots If so this will 
put them as fir ns spied is eonirrned in the class 
with our fasti si desKivirs — in still water In dis 
lurl ed walir when the st is run high thev will easily 
driw awav from attacking ilestiovers 

It niu> ha\e bnn nulind th it in this disiription 
we liH\e Slid nothing ah nt lh( interior arrange 
mints if the Snri/igu This is in accordarue with 
till wishes of our Nsxy neparlnunt which like thosi 
if all other navel powers is keeping the internal 
arriii,^eine nis of the ainraft larriers a larefully 
nardid set ret Jiid mg fioiii our pn* 4 *nt aircraft 
I arm r the / ing/i v it is safe to niv lint the intenor 
Hill pr Mill f )r the siora^i of iirpUnis space for 
ihur assmiHv ind ilevatcrs to I ring them up in 
till i s mi led ( iiditioi I i the flviiig de(k I hen 
will also Ih the ni essary un hine shops and repair 
f i< ilUies lar i links f r ihi storage both of the 
'•hip s oil fii I ind I the hr^.e quantities of gasoline 
f r ih( sujplv (f the aii| lanes Over and above 
this room must hi f und for berthing the crew 
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The Physics of Grolf Balls 

Science Could Show the Sporting Goods Manufacturers How to Make Better, Faster and 
More Elastic Golf Balls, Tennis Balls and Baseballs — A Challenge 

By H. H. Shddon, Ph.D. 

Cliainiian of ihe pppariment of PhyilcB* Waihloglon Square College, New York University 


I rettnt >earA, a grrat dial has hctn 
wrillen alioul golf Tlir xlaipi, the 
relali\e \ulu(s of •^IcrJ niid woodin 
shuflH, and other fine points lm\e betn 
dis( ijHM d very fullv But th( part of 
the gJiine that deiurve^ the int>*«t tanful study jb 



the ball lUclf 

Afler nil, any kind of hard, heavy objeel will do 
to hit the ball Hith, while the man with an incorrect 
stance dnea not nereh$uirily make the ahortesl drive 
(H\en a poor ball, however, the results arc sure to 
be poor 


Meuauring the Bounce 
Provided the l»all ia kept within the preKcribed 
limits of size and weight, there are left hut two 
variable factors to study, its elastinty and iU aur 
face markings Of these, the elaHtn ily is the simpler 
to test because, regardlcbs of all sorts of fancy tests 
that may be devised, the only one that gives real 
information as to how far the ball will go when 
strui-k with a given blow is the **bounce’* test If 
one drops a golf ball from a giv^n height, how 
far will It return^ 'fins test does nut, however, 
measure “elasticity” in its scienlihc sense Instead, 
It measures the “(oefikieiil of restitution,'* and this 
IS the important consideration 

It IS possible to measure the elastuity of a hall 
by placing weights on it and noting iLs decrease 
in diameter (compression) ]>cr unit of weight added 
TTiih test flattens the ball a hit at the bottom where it 
touches the table and at the top where it touihes 
the weight It also bulges it out at the (Tnter 
(Figure 1 ) Obviously, the strain produced is not 
due to compression, shear, or stretch Nevertheless, 
It is some lombination of these lliereforc, elan 
ticity of some sort may be measured in this manner 
Through such experiments using weights up to '10 



■phafcjW— nlw li f h Si 

STATIC VERSUS DYNAMIC MEASUREMENTS 


Kiliihe 1 ^featurementt und^r static condutons appar 
tntly have no coanecUon with action under dynamic 
condtUons 


kilograms, the author has found, however, that tbero 
IS no ronnection between this effect and the hei^t 
of rebound after falling That is, a poor ball may 
ipquire either a greater or a lesser force to com- 
press it a given amount than will a good ball A 
poor ball is also likely to acquire a permanent “set" 
more quickly by this test than will a good ball, but 
this is not necessarily bo 


Another AliU 

Now thal ▼acetioo tune hea errlT«d» 
ProfoMor Sheldon has tamed fab etten- 
tioD to the lofviy golf balL He plaow the 
blarita for short drives end for slice end 
poll, largely on thb dimimitiTe sphere. 
Thb means that it b the manufactiner of 
the ball who b to blame for the short- 
comings of thb product, for the ball itself 
could doubtless be unproved by sdentilic 
experimentation. 

In the accompanying article Professor 
Sheldon explains how to measure the 
“coefficient of restitution" of the ball. 
On thu coefficient depends the length of 
your drive on the linl^ 

Here b a new excuse for the poor 
golfer. The coefficients of the ball are 
wrong! 


To those who arc alnady familiar with “hard 
ness” testing, it will be seen that the kind of tent men- 
tioned above is not very different from such a “hard- 
ness” test as, for example, the Brmell test In thu, 
the fone required to push a sU^ 1 ball a given 
distance into a surface is measured. This suggests, 
incidentally, that other kinds of hardness tests might 
he used for testing golf balls Tests that were made 
with the M leroHcope ware found, however, to be of 
no value In testing hardness with this instrument, 
a small steel “bobbin” is allowed to fall on the 
object and then rebound This rebound gives a 
measure of the hardness Obviously, this ought to 
give the same result as allowing the ball to fall on 
steel and itself r^und, and this result would be ob- 
tained if the ball were of homogeneous material 
throughout As this is not, however, the case with 
a golf hair, since the bobbin is small (weight about 
40 grams) only the surface material or covering 
of the hall u effective The same method with a 
large weight would, of course, be effective, but it 
18 obviouHly easier to test the ball by dropping it 
Other tenting devices sinh as the durometer and 
ilastonieter also measure properties of the surface 
layer oiilv 

Thm rebounding properly of the ball is of such 
fiiiidanirntal importance that the coefficient of resti- 
tution should he given by the manufacturer Fewer 
claims should be made without giving the informa 
tion obtained by the rebound test to back them up 
Without going into the irmtheraatiral analysis, the 
coefficient of restitution, thus obtained, is found to be 
equal to the nquare root of the heif^ from whidi 
the ball is dropped, divided by the height to which 
It rebounds Stated as an equation, e = V Ai* 
In order to find this value accurately, Ae ball 


should be held in some sort of a release* for ex- 
ample, between two strip-brass springs or in a 
clamp, os shown in Figure 2, and allowed to drop 
on a hard, rigid object such as a block of iron 
(Materials such as wood will dent slightly and spoil 
the' result ) As the eye is easily deceived if the 
ball is not viewed strictly on the horizontal at the 
top of the rebound, it is necessary to use a nng 
and to look across its top so that both sides are 
seen at the same level Its height should be ad- 
justed until the top of the ball just shows above on 
the rebound Both of the heights roust, however, 
be taken from the bottom of the ball 

Why a Smooth Stufoce ii Undesirable 

Balls measured in this manner showed a variation 
in the coefficient of restitution ranging from .76 to 
87 It was also noticed that the poor halls fell 
off with increased height, which was certainly not 
true up to considi Table heights with good balls 
Of course, heights corresponding to the normal dis- 
tance of flight of driven golf balls were not employed 
in these tests, and it would therefore be interesting 
to make tests at places where facilities m the form 
of a high tower, building, or cliff might be available. 
In order to be of real value, a study of this sort 
should be made and correlated if jmssihle with 
the various constants of the pure materials (meas- 
ured by such instruments as tliose mentioned above) 
which go to make up the ball In this way, a 
better hall than any yet constructed might be 
evolved, much to the delight of the experienced and 
serious golfer 

With regard to the markmgs on the surface of 
the hall, much information of interest and value 
may be obtained When a ball spins, due to a slice 
or pull imparted in the driving stroke, the friction 
With the air brings about a difference in preuure 


i 


i 


THE COEFFiaENT OF RESTITUTION 
JEictm 2* TAu ffiMiurtmeiu under ifnande eoniUm 
requires no more equipment than u shown^ totetMor with 
the equation 
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EFFECT OF SVIN ON FIJCHT MLASLIRINC PRESSURE DIFFERENCE 


Ficuu S, U and b) The solid arrows in the figures show the direction of spin and tram Figure 4 iFhen the ball is rotating, the liquid in the manometer u higher on one eide than 
latfan of tka ball when tn flight The dotted arrows indicate the kind of putt that will result on the o/Aer The '“egg crate'* prevents the ait from whirling and afleciing the restdts 


on lU two aide* (with re^rd to the direction of 
flight) «nd thU cauM it to follow a curved path 
either to the right or to the left, depending upon 
the direction of ita rotation, looking down on top 
of the ball dunng its flight (Figure 3a) the ciTcct 
of ihia Rpin iR aliown Obvioualy, the greater the 
friction of the aurfare with the air, the greater will 
be the deviation from the true path for a given npin 

It may be asked, ^^^y not use a smooth surface 
and thus largely avoid this spin which results in 
deviation’” The answer m that one form of spin, 
an underspin produced by hitting the bull slightly 
below Its center, is highly desirable, for thu pro 
longs Its flight Figure 3b illustrates this spin when 
the ball is viewed from one side when in flight It 
is necessary to strike only a very little lielow the 
center in order to give a considerable undcrspin 
On an average drive about one twentieth of an inch 
IB enough In addition to this useful underspin, 
in making difficult shots it is H^mteUiues desirable 
purposely to use some slice or pull, thus obtaining 
the curved flight due largely to the effert of mark- 
ings on the Iwll At the same lime, the frntion 
with the air caused by a roughened surface must 
not be so great os to impede the progress of the 
ball too greatly 

Analysing (be Spin 

The proper surface markings should obviously 
be those that will give the maximum efl'ect due to 
spin, with a minimum of air resistance At first it 
might seem that ihfwe two things would be the same, 
for the spin effect is, itself, due to air friction. It 
should be observed, however, that the velocity of 
any mark on the ball due to rotation may be quite 
different from its velocity due to translation through 
space. Coupled with this is the fact that the air 
r^tttftce IS roughly proportional to the square of 
the velocity of the ball This results in spreading 
farther apart these two effects above mentioned. Fur* 
ther, a large portion of the air resistance » prob- 
ably due to the impact of the air against the nose of 
the ball, whereas the other effect u due entirely to 
fnetion at the sides 

Sir J. J. Thomson has measured the difference in 
pressure on the two sides of a spinning golf ball. 
He rotated such a ball rapidly on a spindle, direct- 
ing at it a blast of air, and found the pressure 
difference by means of a water manometer (Figure 
4) He ihowed that the pressure difference on the 
two sides (P* - P») *a KVfcV,, where K u a con- 
stant, is the veloaty of air, gnd V, is the velocity 


of spin This constant K, will obviously depend 
on the markings of the ball and it might well be 
specified for each type of ball JKild The amateur 
who is likely to slice badly could then give up any 
advantages of underspm whub he is incapable of 
controlling and purchase a ball havmg a low con- 
stant K 

It 18 by no means a simple muUir to measure K 
without proper tools It would require a (Ie\ice 
such 08 a tachometer to measure the velocity of 
spin, and a pitot tube to measure the air velocity 
pait the ball. Comparative values are easy however, 
to olilain This may he done by using the same 
driving motor revolving alwiiv^ ut the winu speed 
111 connection with an air blast blown from a fan 
through something of the nature of on egg-crate 
The latter precaution is taken in ordir to avoid air 
spin The exhaust end of a vacuum cleaner might 
also be used, or any other type of blowir that is 
handy As only comparative values art* necessary, 
tests of this sort answer very well and wc might 
therefore use os the unit values of our comparative 
H>stem the value of K found for a perfectly smooth 



EFFECT OP AIR FRICTION 
Ficuu S; The greater lAe air fnctwn, the farther back 
the ball wiil b§ drioen by the action of the air blast 


l)all This would at once eliminate all troublesome 
velocity nieaHures 

It has been shown by P C Tail that the rests- 
tanti* of motion of golf balU through the air (“head 
on rraislame”) is proportiondT to the tupiure of the 
velcHity It seems extremely unlikely that this rests 
lance would be affcf trd to any great extent by the 
markings on the ball although mime siiiall effcGl 
might possibly b< oln-erveiL This relation between 
head on renmtanre and velocity lould l>e shown bv 
supporting the ball by a long thread attarhed at 
iither side and projciling a blast of air in such a 
direction as to laum* it to swirig ba<.k to a steady 
position, as shown in h igure 5 In such a lase, the 
frictional force due to the air blast tan he shown 
to be approximately F , - Wx/I, where W is the 
weight of the ball, x is the horizontal displaremenl 
from the equilibrium |iOHition in quiet air and I is 
ihi shortest distance of the i-enler of ball to the 
axis of support For large deflexions (more than 
degrees) tikis simple ((jualion does not hold So 
we must write F = Wx/1 cos e, where o u ibr 
angle bi tween the vertital and the direction of the 
line from the luill to the axis of support For those 
whii do not iindcrHiand tngonumetrv, let me say 
that eoH o in the figure is equal to h/1 

Might Mewaore u l*ugillsl*a ^^Wallop** 

These expcnmeritM, then, supply the desirable 
facts about golf balls It is obvious, moreover, 
that similar methods can as easily be applied to 
tenni*< balls, baselmlls, billiard balls, and so on 
If sportsmen would interest themselves in the deter- 
mination of such constants, it is obvious that the 
manufacture of aucJi articles would soon be revo- 
lutionized Standardization would be brought about 
to such an extent that home-run records and so on 
would increase from year to year 

1 have suggested very briefly a few of the possible 
methods of expenmcntalion Others and perhaps 
better ones will suggest themselves to other minds 
Perhaps, also, other subjects will occur For ex- 
ample, did Jim Jeffries have a harder “wallop” in 
his day than Dempsey, and if so, how much harder^ 
Methods for measuring such things are easily 
uvailablt but they have not been u^l 

q /n our September cuue. Professor Sheldon wdl 
present another article on rrmp/c praeiical 
physies experiments His srienttfit explanatwns 
of everyday suhiects in an understandmhle man- 
ner are always interesting to the layman 
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TIIF Sl’tLD BOAT ON ITS I ANDINC ( KAULE 

The design of tki hall ii such that the boat draws very little water parlieularly at h gh speed hirta thi tombtnation of atmd and water rodder that males suering easy 


Air-driven Sea Sled Has Shallow Draft 

New Water Craft Will Travel 30 Miles Per Hour in Only Four Inches of Water 


A 


^fllDFR or wliuh la an 

interc^tinf; adafitation of cUnKnla (ikon 
alikr from aironauUts ami aquolu^ 
han been ckvtlu|f«d in the form of ihf 
M falbd free bottom’ i raft wliuh we 
lu pru\( that the draif^iation fru but 
one has but to <ilucly lh< Hide Mew 


illuMrate 
tom iH exact 

whiih nhowb an entire aleaiut of propeller rudtltr 
water inlet •Koop and other appenda^e^ unual to 
water craft 

IhiH novel loat is powcnil with u 9U horsepower 
Curtis motor and ih hUend by a (.oinbinulion of an 
air and water i udder whuh is siippoited in the hlist 
of the cipht f lilt uii plant propeller 





IN SHAI LOW WATPH 

Alltuufh the nater u only kntt deep note tkr nun at the 
Uft tku watrr %l d tntvcli along at high perl wUhotU 
Utttble It M odffiiraWy gdapud to hallow nur (rovd 


No (Ininis arc made e»f remarkable spud for her 
si/e iiid pemer although '«he is eapahh of I*) miles 
per hour ( oinfortabli hpred in a um ful boat, 
whuh tan travel m a iniminum draft of water with 
eiiit sirnheing the advantigis In Ih. found in her 
tIusH were the [ ledoniinant ideas in hir design 

Tweiilv SIX feet o\tr all wilh a beam e:f seven 
fee.t four iiiehts the diaft when loaded and at rest 
is nine inches Umkr full sjieed bhe arluallv lifw 
ill the wster till the drift ib from three to four 
iiiehes Wetds ind mud arc not troublesome in 
fuel III a pine h bhe ran '*lide along on slippery mud 
When pliLid on the handling truck the blast of the 
aiipliiie pio|>e|]er will send her out of the water 
I lid up to the lioathouse 

For slow navigation the water rudder is ncresaary 
Ihis IS sei hinf^ed that it will rise and freely pass 
ovet in> obstruction over whuh the keel passes 
Am the speed of the air proptlhi increases. It acts 
on the smsll vanes fteen on the sides of the air 
rudeler foiling them baek by a system of levers 
until the water ruddei in i lear Like an airplane, 
the eraft then steers entire Iv by the air rudder On 
turns even at maximum speed, she heels in and 
luiib free with her cockpit dry even in a choppy 
Hcawav At idling speeds bhc will turn in a circle 
iHUc her Un(,lh 

I lie engine is fully mufBed and is mounted in 
iirplane style giving free carf^o ejmee below The 
propeller is protectee} by a steel guard and heavy 
screen which allows her in lay up to a dock or 
other boats safely The sail like air rudder has a 
steadvmg effret in connection with the water rudder 
when running up to a landing preventing the bow 
from falling off with the wind 

The bull IS of mahogany throughout highly pol 
ished on the detks and sides and painted with navy 
bronn on the bottom The frames, stem and keel 


are of selected while oak Both bottom and side 
planking are sealed with oak battens screwed in 
place 

Iwo passengers are accommodated in the driver’s 
seat and three on the wider seal directly behind 
I hi steering gear instrument board windshield, 
electric self starting device ct cetera arc all of the 
luloninhilr type The instruments include a Delio 
Ignition and lighting s)stem laihomitir and water 
limpirature indicator Ihc dials of the last two 
are earned under a glass panel 

A U) gallon gisoline tank is Iinated amidships 
It supplies fuel for approximately hve hours run 
ning at 10 miles per houi 



AT HIGH SPEED 

The water rudder has automatieaUy been drawn up and 
the hoot M being steered by the mr rudder m tka same 
way as an avplane Tka steering resutanca is thus hwerad 
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The Great Earth-Moon Catastrophe 

By Albert C. Ingtdls 


the mucb-flebaled Wegener hypoth- 
eeu eurvive or muft it he discarded? 

Tbifl intriguing new theory of an 
Austrian geologist explains the earth's 
past geologic history more simply than 
any other Difficulties that geologists have got 
around only by elaborate interpretations, and some 
which cannot otherwise be explained, vanish in the 
light of the hypothesis that the continents are not 
slalKHiary but are slowly drifting Yet, according 
to many scienlistSf there are fatal objections to it 
The Wegener hypothesis of continental drift was 
summaiised by the writer last January, in the Scien- 
tific American It is completely explained in 
Wegener’s book, ^^The Origin of Continents and 
Oceans." Briefly, Wegener believes that the several 
existing continents are the scattered parts of a 
former super -continent Fifty odd millions of years 
ago some stupendous world event broke this greater 
continent into several parts These jiieces of rock 
-the present continents —floating in the denser, 
heavier rock below, gradually drifted apart Some 
of them are supposed to be moving yet North 
America, for example, is believed to be slowly drift- 
ing westward. 



An Event that Convalaed the Earth 

Wegener Jiays the whole hypolhcHis of continental 
drift occurred to him, when he was studying a map 
of the world This was in 1910 He was imprcHHcd 
with the Longniity of both sides of the Atlantic 
f oasts It would be worth while, I»efore reading 
further, to get a map of the world, or better still, 
a glolic, and study it in this light Pickering’s map, 
reproduced in the central illustration on this fiage, 
provides similar food for thought The two 
Americas havi a pciiiliarly (ur\ed coastline, yet, 
curiously enough, that of Kuropc and Africa fits ii 
like a jig-Haw puzzle Wegener thought this was 
more than a c oinridcncr He still believes the two 
land areas were once one 

When Professor Wegener firul propounded his 
hypothesis, it was frcc]uciitlv characlm/cd as “sim- 
ply another attractive theory ” This rharac lerizalion 
may turn out to lie correct Today, however, and 
especially within the post )ear or two, the world’s 
geologists, geophysicists und other srientisls arc 
treating it more scriousl), ultiiough few of them 
Bci-ept It yet. This w a good beginning DiMussion, 
argument, controversy — these lN*gel familiarity 




m 





WAS THE MOON BORN FROM THE PAOnC? 


The oceanic cr/at areas maiek tha moon in votame 


Famihanty often leads to acceptance P. T Bamum, 
who understood the philosophy of getting publicity 
before the first publicity agent took his flrst job, 
said, “1 don’t care what they say about me as long 
us they keep on talking about me" As evidinced 
by the special journals of the scientific societies, 
the Wegener hypothesis has now reached the stage 
where acicntlsts are talking shout it 

The moot essential part of any theory that may 
be advanced to account for an event should he a 
statement of the cause of that event, yet Wegener 
is vague on silent concerning the original c ause of 
the supposed break-up of the one time super 
continent He simply assumrs that it took place 
It has remained for an astronomer, Professor Wil 
liam H Pickering, Director of the Observatory at 
Mandcville, Jamaica, B W T , and Professor Emer 
ilus of Astronomy at Harvard Ifniversity, to supply 
a theory of the break up Singularly, Pickering 
supplied this theory three years before Wegener 
conceived his own hypothesis 

During or before 1907, Pickering had been struck, 
as Wegener was afterwards, by the “jig saw puzzle" 
congniity of the margins of the c ontinents bordering 
the Atlantic Ocean He drew a map to illustrate it 
and published that map, with an article presenting 
his theory of the bn*ak-up of tlie original land mass 
of the earth, in the Journal of Geology The cautte 
of the breakup, Pickering liehevod (and still be 
lieves, acrording to replies to in<|uineN directed to 
him) was the birth of the moon from tlie earth, some 
1200 million years ago In its asironomual aspects, 
this theory of the origin of the moon is arcepted by 
most astronomers 

“Assuming a hot, solid, ellipsoidal earth,’* sa)s 
Pickering, “with an interior more or less licjuid, at 
least beneath the equator, revolving on its axis once 
in about four or five hours, wc have a picture of 
our as yet moonless planet as conceived by the 
astronomer" At this tunc, a planetoid, passing 



HOW THE CONTINENTS SPLIT ASUNDER 
Pickorin^i map thowr how they fit one another 


tomparatively near to our rapidly revolving earth, 
set up the necessary gravitational force which 
i^rciRlied away three quarters of the earth’s crust 
I* or millions of years, this material surrounded the 
earth in the. form of a ring like that of balurn 
I^ter, this ring coalcH<*ed to form the moon 

When the inUhtrophc lliat gave birth to the moon 
took plaiT, a scar of some sort would have been left 
on the earth, and Pn kenng bcIm nut to see if he con 
find that scar 

The outer c rust of the earth is lighter, less dejise, 
than the inner parts on which, according to the ac- 
cepted ihetiry of isostasy, it floats The density of 
the moon, which is known, cc^rresponds closely to 
that of the earth’s outer thirty six miles Was the 
moon ontc part of the lanirs outer crust? 

Professor Pickering’s map of tlie earth’s oceanic 
hemisphere, shown in the left-hand column, sup- 
plies a strong suggestion in that direction “The 
volume of the moon is equivalent," he says, "to a 
solid whose surface is equal to that of all our ter- 
restrial Of'eans, and whose depth is thirty six miles ** 
rhe mfcreiH’e is plain When lliree-quarters of the 
earth’s outer layer was tom away from the ejirth, 
the rpinaindrr of the crust may have been broken 
in two Having been summarily split by this stupen- 
cloiih eve III the (.cmdrients, floating in the denser, 
heavier rock tielow the iii, then drifted apart like 
ice flows 

We Barely Missed Being Fish 

To the moon. Professor I’lc kenng points out, we 
humans owe our very existen(*e Have you ever seen 
the moon through a Irlcscojie^ To the naked eye. 
It IS a dull, flat, uninteresting disk, but when magni- 
fied by a HDial] tdcscoiie, ii is an exquisite bubble 
of Sliver, silently and lightly floating in spate — a 
former fragment of the earth’s Imdy which will, 
according to uMronnmical theory, return to us mil- 
lionn of vears in me 

“If It IS I rue,” wriU-s Prof Pickering, “that wo 
owe our Loiilinents to the moon, then the human 
rac^ owes fur more to that body than wc have evi r 
before placed to its trcdir If the moon had not l>een 
formed or if it had ciirnid away the nliole of the 
terrestrial crust, oiir earth would have been ^c)m 
plclcly t nve[o[ied bv its occuns, as is presumabl) 
the case willi \cnua at present, and our race could 
hardlv have ailvamed much l>eynnd the intelligence 
of the prCM'nt dec p se.i fish " 



THE LAND AND WATER HfMlSfflERES 
When the moon departed the remowng crust broke up 
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Radio and the “Black” Sun 

Invisible Waves Penetrate the Aretie Glow to Tell of Explorers’ Historie Triumphs 

By Orrin E Dunlapf Jr. 


0 |HEN ihe Rskimos become snow blind 
from the renertioii of llic midnight sun 
on the ICC, Old Sol lookn black itiNtead 
of like a pale glowing disk find tin 
nalivcH of the north mil it the “black 
light ” The radio men who actuinpaiiif^l the a\ialor- 
explorers into tlu polar reginn<c diMovered that the 
“black” sun abhorU energy from the llertuan waves 
just as the light of ordinary sunrise, midday and 
sunset reducis the range of elhenul t^ominuiiimtion 
Therefore, they relied to n great exltnl upon the 
short wavelengths, projected high into the upper 
atmosphere to rut through tin gloaming of tJic 
north with historic message.s dcslined for tiviliuiluin. 

New York lo Pole in 32 Da 3 rfl 
It was on March 1, I0(VD, that Admiral Robert 
Peary and a party of seven other men from the 
United States, together with M^entl:en Eskimos, 133 
dogs and 19 sledges started from Cnj>e Columbia 
on a hike across the ice sheets and glacier fringes 
which formed a 423 milo barrier to the pnxe of 
three centuries and Peary's dream and goal of twenty 
years the north pole. Thirty-seven days later, on 
April i\ 1*X>0, Peary and Malt Henson, a colored 
follower, stood on the top of the earth One hun- 
dred and fifty three days elapsed before Peary 
rrarhed the nf>rlhernmost telegraph station at In- 
dian Harbor, labrador, from where he announced, 
“I have the pole” 

In sliarp loiitrast with this, seventeen years later. 
Commander Richard E Ryrd of the United States 
Navy and his American pilot Floyd G Bennett, 
hopped off from Kings Bay, Spitzbergrn, in a Fokker 
tliree-engmc plane, the Josephine Ford, on May 
1926, at 12 V) A M, Greenwuh lime At 4 20 P M. 
of the same day they returned to their base, having 
cinded the pule and made the dash back in 15 hours 


and 51 minutes The round trip measured 1,360 
miles 

Dispatches were soon vihratiiig the ether between 
the traiiBiniUer at SpilziM rgi n and tho receiver iit 
lAieddinglon, Norway, ronnr<ted by land wires with 
the powerful transallanlit rtation LCM, Stavanger, 
Norway, whence the news was broadcast to Amcruu 
Little time e]apH(*d before radiophone stations 
throughout the country were interrupting their pro 
grams of Sunday < vening entertainment to announce 
“Byrd flew across the nttrth pole and returned lo 
Spitssbergen The trip was successful ” 

Byrd's exjiedition, said to have been one of the 
liest 0 (|iiipprd that ever set out to conquer the arctic, 
departed from New York City aboard the S S, 



Coeunender Byrd end FQet Bennett Uedn§ for the north 
poU in their three^ngine Fokker plone 


Chantier, April 7, 1926 Thirly-lwo days later the 
plane flew over the polar scenery and verified 
Peary's observations, that an expanse of broken ice 
Hirclihing 06 fur us the eye could reach in every 
direction surrounded the top of the world, and that 
no life, not even a bird, polar bear or seal was seen 
It was iiierelv a matter of minutes for radio report- 
ing to spread this news around the world. 

In contrast to this, Perry’s trip from the time he 
sot sail from New York City aboard the polar ship 
Roosevelt, on July 0, 1908 look 429 days He ear- 
ned no wireless equipment and was nut of touch 
with (ivilizaliun during his sojourn in the ic« fields 

Short Wavea Overcome Abaorption Effect 

Byrd's plane carried a radio transmitter designed 
by Malcolm P Hanson of the United Stales Naval 
Research Laboratory, consisting of a single 50- watt j 
crystal-controlled transmitter developing about 30 
watts in the aerial It was tuned to operate on the 
44 and 61-meter wavelengths. The airplane re- 
ceiver was a short-wave, three-tube circuit built lo 
pick up the signals from the base ship ChanUer, 
The flyers did not attempt to use the radio dunng 
their ^sh to the pole because they were too busy 
using their bubble sextant, sun compass and three 
magnetic compasses os well os navigating the plane. 

While the Fokker was in the air, the operators 
on board the Chantier maintained a constant watch 
tuned in on the 44-meteT wave so that they would 
be ready to intercept messages in case the plane woa 
forced lo land. At other times, the operators lis- 
tened, during American night hours, for aighali 
from amateur ataliona. According to Malcolm P. 
Hanson, who crossed the Atlantk on the ChantUr 
to Install and test the equipment, it was fqpnd that 
the 20-iDeler waves were most eScient u a raeana 
of overcoming the abaoHiing effect of the 11^ raya. 
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vllUge Inm which both ByrJ and Amundtcn tlarled lor the north pole The vertical radio aenal u suspended Iran the Imi of the polar airMp 


He reported that thr 40-nieter naves vrere re- 
ceived with good intensity but that they were erratic 
and less dependable than the 20-nieter signals. On 
one occasion the operators of the Chantier talked 
with an amateur in New Zealand and with another 
in Brasil The Brasilian impulses were so loud that 
the operators thought the station was in F'rance, the 
shores of which were only a few hundred miles din 
tant The 32 79 meter waves of station 2XAF, 
Schenectady, New York, were heard with pood in- 
tensity They faded only slightly when the Ckantier 
was 400 miles west of Scotland and at Kings Bay 

• 

“Norge’* Sends Rrat Message from Pole 
Mr Hanson explained that the well modulated 
500-cvclc note of NKF, the Naval Hesearih labora- 
tory at Anacostia, Distrul of Tolumbia, was best 
read as long as it could be received by a non- 
oscillalmg. regenerative circuit The amateur 
transmitters whirb were heard best, had as a rule, 
« raw 00 cycle note, which broadened the tuning 
to such a degree that llie rolling of the ship did not 
affect audibility He said that the amaleurs in the 
New England states were surpristiigly predominant 
Two days after Byrd's visit to the pole, the 
Amundsen-Ellsworlb Nobile ex|)edition (iihI off from 
Kings Bay in the ItaliHii built dirigible /Vorge hound 
for Alaska via the north pole Soon after the big 
ship was floating over the ice fields, Captain Birger 
Cottwaldt, wireless expert of the expedition, dropped 
the 300-fool aerial wire through an insululor in the 
deck of the eabin, with a sinker on the end to keep 
the wire taut Immediately radio began to furnish 


a running story of the flight and shortly after 1 
A M., Greenwich time, on May 12, 1926, the first 
message ever received from the north pole reached 
the operators at Spitsbergen It read, “We reached 
the north pole at 1 A M today and lowered flags 
for Amundsen, Fllsworth and Nobile” 

The next message was radiated at 3 30 A M , when 
the 2(Xl-watt iransmiller flashed “lowering three 
flags, Norwegian, Aiiiencan arid Iinlian, when the 
Aorge was over the north pole, was the greatest of 
all events of this flight Hiiser Ijirsen’s ohserva 
lions showed that we were over the poh The Norge 
descended and speed was redmi d, when the flags 
were lowered over the wastes whose edges gleamed 
like gold m the pale sunlight, breaking through thr 
fog which surrounded us Koald Amundsen first 
lowered the Norwegian flag Then hlNnorth, the 
Stars and Stripes, finally Nohile, thr Italian flag” 
The Norge then proceeded to fly over the “Uii 
known Continent,** bilMeen Alaska and ihi pole 
nhith man had never explored After a 3,291 mile 



cruise of seventy one hours the dirigible came to 
earth on May 13 at U P M , Alaska tune, at Teller, 
Alaska, ninety-one miles west of Nome 
After the Norge passed the pole, great difficulty 
was encountered in operating the radio apparatus 
lierau^ it-e coated the aerial wire and the windmill 
drni r of the generator, whnh supplied the cler 
Iriral eni rgy to o|)erulr the transmitter and charge 
lh»* storage hatUrios Efforts were made to establish 
( oinniuiiRatKin with Alaskan Malions but with no 
sutiess Then when ihi airship sailed over Alaska 
llie heavilv ned airial humiM'il along the ground 
when till I raft deni ended to ii low height to ascrrlain 
her position Ten hours before landing at Tiller, 
(lOttwaldt piikid up two different Alaskan stations 
and look lieurings on them bv means of the direction 
findir Thest pro\ed to hi* of great assistance 

AniiinflM-n loinda Safely at Teller 

The direction finder lonsisted of two double loops 
phned at right angles to each olher nuUide the cn- 
of th< air-.hip, each loop licing at an angle 
of forty fill degri’^s to iht keel of the craft ITiey 
were lonneilrd to a Manoni direttion finder and 
to u radio goiuoniiter and i-eanh coil, whiih were in 
turn (onneded to the tuning iiriuil designed to coyer 
a wide hand of wayilingth** 

Aflir landing at Tiller, Gotlwaldt fixed up the 
old ^park station whuh hi found there and twent>- 
four hours aflerward liad cstablishid communiea- 
lion with Nome Wilhiii i few hours the anxious 
world was reading tin newi that the Norge and its 
intrepid crew of birdincn had landed safely 


^ THE RADIO OPERATOR AND EQUIPMENT OF THE NORGE 

ItfTi The raesMn# mtk iu three $ets of cotfi coperuig 300 ta iSflOO meterta ImCaTt CepiaU Birger Gettwaidt, radio operator Ricmt The simpli/M redto trerumiuer 
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^lILKh Tllh i'^IJKL PKUCEbS IS rONTKOUED 


hack sirp must 6c anaiytnl constantly in thr ihrmtcal laboratory lest the strands vary ui thickness grou har\h or utcak or turn out to be somrthuig that is not ravon at all and that is 
tnlireh Hnsalis/attoty fot rommrrcial uic The chemist is, fAcn, the guiding light of the entire industry and is responsible for the finished proauct 


The Latest Member of Our Textile Family 

Rayon, Although Commercially Unknown* Thirty-five Years Ago, 

Has Come Into General Use Today 

Ry N A Varkingon 


HHF 1 licmi'^t In fust heroming masl« r in 

T hii« houH( Fver^where about us 
lire mnnifefltations of ihr purt he has 
plavi (I III tiiakiiig ihiH norlR a sufrr 
saner, and betUr plate iii \%hnh to lur 
Yet how [nun\ pauM’ to toiiviHtr that thr i hrmiNt is 
A very real and fhnninaliMg faitor jii (ontnbiiling to 
our tnodtnidav cnii\(.nii anil loriiforis^ Let 
UN take, for cxuniplo, but one u<hie\enirnt of tin 
(heiniNl — the inanufaUun of arlifMiul Nilk, now 
called rayon, in nhich hr hna triumphed om r [Natuii 
Although ihi iMiitution of silk wan suggested by a 
French NCieiiliNi as early us the middle of thr F^igh 
leenlh Century, it was not uilually ate ompliNhed 
until 18HF when Hilaire de Chardoiwiet patenlrrl .1 
prorrsH fur the maiiufacturc of artifitial silk And 
11 WBN not until 1R*J1 that artificial hilk waN pro 
duced UQ n Luinniertial stale. The induHtry laii 
guishid for awhile, but not so the cbemiNt He was 
ever on the alert, alwavH bunting and NC*arthing for 
Mime way, either chemical or inec hann al, to improve 
lii» produit, and now, after thirty fivi >c*arN of pains 
taking researth, his efforts have been crowned with 
MitccNs and the worlds output of rayon in greater 
than that of natural silk 

Machine-Made Cocoons 
For a long lime this man made silk suffered by 
ncing known under the misnonitr, artihtiul silk, thus 
following in the footNieim of coltun which was first 
introduced to the world as a species of wool But 
within the lanl few years the Frenth name, rayon, 
signifying ray — something light and bright — was 
happily applied to this invention of the themiM, and 
has now lieen generally accepted 

Rayon has found a place of its own in the indus- 
trial world, not because of its resemblance to 


natures product, but Imcuum of Un own (lefuliar 
( harm Irrmtic H which have made posNible many 
applications of it in ihc textile industry What is 
lliiN suliNlaiice and bow is it made ’ It in the effort 
ot tlic: chemiNl to produce the Name kind of silk filler 
JH dial made bv the hilkwonii and it is accomplished 
by Using as iia foundation part of die same substanir 
lhat the silkworm eats, that is, cellulose extracted 
from a vegetable sourec. The inaniifarture of rayon 



SI»OUL SPINNING 

The vucov IS forced through a plate pierced udth fourteen 
or more minute holes and immersed tn an acid bath that 
hardens it immedlatelr The thread is then wound m a 
spool and h von ready for use in the loom 


requires chrmual and engineering skill of a high 
degree A delicate and extremely accurate control 
of all the processes through which it must pau is 
ab<ioluli ly c*sm nlial 

'fhere are four different 1 oinmerc lal proc^esses for 
the nianufuilurc. of rayon, all using as a basis chem- 
uallv purified eelluloNc, wJh iher oblained from 
wood or cotton, but more than three fourths of thr 
world's oiitjmt is made bv the viscose proc'ess 

The niniiiifac liirr of rayon may be likened to the 
Nilkworm spinning its cocoon Just as the silkworm 
ejects from Its mouth a viscous substance which 
hardens immediately upon contact with the air, so 
likewise do ifiechanicul spinners, after subjecting the 
cellulose to various chemical treaUnenls, finally send 
forth very fine streams of viscose, which harden into 
Hilk threads of any desired length, thus differing from 
those of the silkworm whose threads average five 
hundred yards in length 

Rayon Fibers More Unlfomi Than Silk 

The fiber of the silkworm u never uniform, while 
that made by man is of equal diameter and strength 
throughout its structure. Thu is because the silk- 
worm does not move with the mechanical precision 
and regularity of man-made spinners, nor does it 
eject the viscose substance from its mouth in the con- 
stant stream, with the unvarying force and at the 
unchanging rate of speed that u possible when 
mechanical regulators are employed. 

When the solution goes from the chemical plant 
to be spun into fiber and thrown and reeled into its 
various forms, its chemical oharaMrlstics determine 
its strength, quality and appearance. If there has 
been the slightest deviation from prescribed pro- 
cedure in any of the operations through which il has 
passed, the solution may be rendered Impotent for 
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THE RAW MATERIAL ARR1VLS 
Spruce wood or cotton hm.% been tfeated to remove the gums 
ond resitu ond orriw in the form of sheets 


later manufacture into fiber, yem, fitiiAbpd t'■xll1c, 
sod so forth. The finished product is nrjft and 
Arxible, and is noted for its fine luster, uniformity 
and adaptability to dyeing processes 

The first step in the manufacture of ra>oii is that 
of cooking the raw stock, spruce wood or cotton, b\ 
the aid of live steam, in a large boiler or digester 
With the assistance of chemicals, this cooking re 
mo\ea resin, gums and other foreign matter from 
the natural cellulose After leaving the digester, thi 
mass IS bleached to bring it to a proper degree of 
whiteness 

At this stage, the cellulose consists of tiny fibers 
which are now run through a sines of rollers to 
si|ueeKe out the water These rollers lomprens the 
fibers into sheets, each of which is about the thick 
ness and consistency of blotting paper The general 
procedure in preparing the cellulose sheets is similar 
to that used in pulp and paper making 

From Celluloae to Rayon 

The large sheets are now cut to twelve inch 
squares and are soaked in a solution of caustic soda 
for about twenty-two hours Hydraulic presses (hen 
force out the exc-ess liquid The sheets are cut into 
snfiall particles by revolving knives and kept in espe- 
cially constructed iontainers at an evrn temperature 
for about forty-eight hours This is called the mer- 
cenxing process, 

The product, now called alkali-cellulose, is placed 
in a revolving churn together with a certain pre- 
determined amount of carbon bisulphite. The mix- 



PREPARTNG Tp MERCERIZE 
Tko ftf sheets CM CMtintc twelvednck Moorfi and soaked 
U a cMstic soda saikthn for 22 hours 


lure is revolved slowly for two to three hours, form- 
ing cellulose unthate. This is a plastic substanoe, 
light orange iheolor, and it can be dissolved readily 
in water 

The cellulose xanthate, with a weak solution of 
caustic soda, is placed in a maihiiie with rapidly 
revolving blades which beat it thorough 1> and mix 
It into a uniform moss. Thus mixing opi ration is 
the final process in converting the cellulose to the 
liquid railed viscose. derived frum the 

word *"viacoUB,^ resembles molasses in lolnr and 
consistency 

Before the viscose can be ^pun into ihriads, it 
must be aged by standing in large vats or tanks al 
an even temperature Before leaving the aging 
cellars for (he spinning room, u must he fillired 
carefully to remove all dirt or foreign inuller uhidi 
may have acrumulated. 

Now comes liie spinning of the v impose into 
threads, the first real evident e that fabric is to be 
produced The secret of forming the filaments of 
thread is that the viscose solution is a strong alkali 
that hardens upon coming in loniarl with and 

Simply stated, the mechanual purl of ihi opera 
lion consists of forcing the vi«tose through a plate 
I ontainmg fourteen or more holes whit h it immersed 
in an and bath Upon leaving the plate, the streams 
of viscose immediately hardm into long thin utrandn 
liefore they have time to run together again The 
holes in the plate, through wIikIi the liquid ih pasM^, 
are from two to five one thou^iandlhs of an imh in 



THE MECHANICAf SILKWORMS 

These ore the machines in whtch the vtscose m formed into 
fUaments that are then twuted into thread form 


diameter, invisible to the naked eve unless held 
before a strong light 

A revolving spool gathers the filament^ together 
and winds them into thread There are two methods 
of doing this — spool winding and box spinning In 
the first method, the filaments are grouped together 
to make up a thread which is immediately wound 
on a spool, rotated at a regulated number of revolu- 
tions per miuute The thread is wound in purallel 
filaments in a semi-gelatuious state, mjuinng further 
hardening by chemical treatment, followed bv a thor- 
ough washing after which it h finally dried. The 
filaments, aldiougfa delicate, form a sulistanlia] 
thread when grouped and slightly twisted together 
The twisting operation consists of unwinding the 
filamenta from the first spool and by the aid of a 
rapidly revolving spindle, putting in the desired 
twist while winding on anothir spool. It u then 
reeled from the second spool into the form of skeins 

In the box spinning method, the separate twisting 


operation is eliminated. Upon leaving the perfo- 
rated plate, the filament paaset over a revolving 
wheel and drops through a glaia funnel into a re- 
volving box. A twist is put into tbe straDds between 
the pulley and the lower end of the funnel. The 
box Is revolving and the centrifugal force throws 
the thread to the sides of the box and causes it to 
form a coil in the shape of a short, hollow cylinder 
about an inch across, the outside diameter corre- 
sponding to the inside measurements of the box. 
Phis package of thread is then to be wound into 



HE)- LINO INTO SKEINS 

The Mundord rayon skein n 4 i inchr\ in rirrumferenre 

Washing and drying is done when rayon is ui skein fotm 

skein«, the «»tandard rayon skein lieiiig inches In 
cin iinifcn iii'e 

After 0 final washing and drving, the ceilulosc is 
l»ark in the original pure dry stale in wbuh it 
entered the fl^^l or mercerizing step of i^nvrrtunn 
onlv inskad of licing in the Kha()e of a sheet, it is 
in the fonn of a brilliant, luMmiis thread, called 
nivoii 

Ha)on IN, then, a vegetable fiber, analogous in 
4>ompoHilzon to cellulose, whereas the filler of the 
silkworm iH of uiiinial origin and contains nitrogen 
Its strength, when dry, however, is only about half 
that of natural Mjik of the same size When wet, it 
loses B largf part of its strength, and it is because of 
this that care should L>e exen ised when laundenng 
rayon fabrics Water of any degree of temperature 
may be used without fear that the garments will 
turn yellow Soaps or compounds appropriate for 
silks nr woolens are suitable, and starch may be 
used, ns with cotton goods, 

Hus a Marked Affinity for Dyes 

Rayon always relainH its luster, and if U is care 
full) handled while wet U will regain lU original 
strength when dry Its filaments are continuous and 
smooth Hence, there are no fibers to rough up as 
on worsted, linen, and colton materials. 

At one time, il was feared that the rapid growth 
of this young industry might result in an overutur 
ated market Apparently there is nothing to fear in 
this regard Its steadfastness of color, its luster, and 
Its affinity for dyes have multiplied lU uses and use 
fulness It has worked wondem in the kiiiKing busi 
ness By merely combining a few strands of rayon 
with wool, a beautiful luster was imparted to the 
material Almost overnight the demand was greater 
than the supply. 

Hie union of rayon with other textiles has sup 
plied some of our most attractive fabrics. Take, for 
example, the cross-dyed silk patterns, where the 
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SORTING AND GRADING 

The mmurial is graded according to detected defects 

\i gelable fiber of rayon takes one dye while (lie 
animal fiber of silk takes another, producing an 
ullractivc fabriu This is also true of wool, the rayon 
UHually manifesting itself in stripes or plaids. Colton 
and rayon take the same dyes, cotton forming the 
base and rayon furnishing the lustrous surface 

The hosiery industr) uses the greatest percentage 
of rayon at the present tune, with the cotton industry 
as a close MH'ond It is also extensively in 

imderwiar, laces, linings, sport goods, umbrellas, 
raincoats, shoe lOKcrings, riblions, gloves, millinery 
braids, trimmings and in man> other fabrics Its 
use in undirwtiir ih finding widi r uppluulion since 
It has been deinoiiHtruted that it abnorhs moisture 
from the body and at the same time permits tht 
evaporation of tlie exei'^s moisture Formerly the 
impression was qui(e prevalent that ruyun was in 
flammable, but this lias lieen disproved 

Rayon has revnliitionixi d the worlrTs textile mar- 
ket, The industry is now well established in France, 
the place of its birth, where it was practically boy 
cotied by other bramhes of the textile industry until 
1023 The knitting industry then increased its con- 
sumption until diiiiiehiH produf lion in 192i was 
ibrec-fifih^ gnaler than that of J02J and imports of 










rayon yam were considerably more than doubled. 
There are now more than fifty planU producing 
rayon in France, and yet consumption has increaied 
to such on extent that although in 1925 France 
ranked fifth in world production, with an output of 
nearly fourteen and one-half million pounds, it was 
inadeijiialc to meet domestic requirements. 

Textile maiiiifaclurers have not only bowed to the 
iiiev liable and accepted rayon, hut are manifesting 
great enlhiibiasm in combining it with other fibers. 
It IS one of the important textile industries in Eng- 
land Keiently the biggial English producer start^ 
11 branch in Canada, where the abundance of wood 
seems to indicate tliat we may look for large-scale 
production. In (finnany, the old munition works 
have formed the nucleus of the industry, which is 
now reported to be in a better condition than her 
other textile industries 

China and Japan Using Rayon 

Tile output of Belgium haa been absorbed at home, 
and Svvitxerland is gradually finding more extensive 
use for rayon. Tlie development of the artificial 
silk industry in Italy has been phenomenal The 
Italian uroduct is not of the highest quality, but 
much of tins is overlooked because of its market 
selling price. The claim has been advanced that 
Italy IB seeking world conquest of the rayon market 
Statistics show that in 1925 she occupied second 
place in world production The South American 
countries, while nut producers, are large ronsuiner«« 
of rayon. Even the Far East is following the ex- 
ample of the Test of llie world and is turning to 
artificial silk. 

China, the home of the natural silk industry, 
affords a growing market for rayon, as does India, 
and rayon is making rapid progress in its invasion 
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THE SPOOLING DEPARTMENT 

Here the rayon n uoand from the denn reeU to npooti 

of Japan. America, because of the superior quality 
of the product her rhemista produce, is able to com- 
pete with cheaper foreign labor, and leads the world 
in consumption as well as in production In 1925 
about one-third of the rayon produced in the world 
lame from the United States, or nearly 55 million 
jKiunds 

In the end, probably the whole question narrows 
down to price Its low price, as compared with that 
of natural silk, has given it an unquestioned place 
in world markets Unlike most other textiles, its 
price has been stable both during and since the 
World War It is made from cellulose, whiih ih 
the thief constituent of all plant life, so no matter 
what ills may befall its sister industries, rayon will 
always have an inexhaustible soiirie of raw material 
upon which to draw. Its price should always be as 
nearly stable as it is possible to make any prite, 
and not subject to market fluctuations and the like 

When rayon is mixed with other fibers, its pres- 
ence should be made known to the purchaser. It is 
not a competitor of silk, linen, wool or cotton In- 
stead, It IS being adopted by these other textile in- 
diinlrics as an integral {>art of their products and is 
establishing a firm place for itself 






PREPARING THE nNTSHED RAYON THREAD TOR WEAVING 


Lsrri The rayon threads are transferred from the xpoois to the toeft form for tMo teeoving horn RtcHtt Other sgooU of thread ori rewound on tho &oeU or drwms idUcA ara to fnndik 
the uarp, Insl-rt From the crerf, the tearg thread is draun on the loom beam which then U flaeed on the loom and the weaaUg stariod 
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A Projection or a Coumfrciai, Screw Thread Whuii Snows the Imperfections in iiii Iorh In This Tssf tih Tiirfai is at an Iupriihh Anul 


Scientific Accuracy a Commercial Necessity 

The Contour-Measuring Projector Aids Inspection of Uie Finished Product 


n 


liC demand ft r ^reaUr and grtutir at 
curat y in luanufacturint. has brou,](ht 
into exibteiue within recent year^t many 
machines of lemarkable prctiaion for 
quantity production of inlerchan(,,eahlt 
iiHchanica] parU to inert the demand for closer and 
thiser tolerances and more exacting material require 
ineiith 

Freciae parts made I * a close limit of a< curacy 
asfeure proper funriioniiig maxiiiiuin stirngth and 
wear in short highest value and lowest ultimate 
cost— of the torapUltd ptoducis 

The adoption of a« curate niiuhmes m moth in 
manufacturing proiissta is om of tlie most signih 
rant developments of modern industry The invest 
iiient in machines for the pioduition of standardized 
michanual paiU and in faiilitns foi nj^orous in 
spe< tions proves the inipononct of making the van 
ous inerbanual ports lo \trv » lose liinitH of ai curacy 
throughout the manufacturing pimcssis 

Iht Hucctssful use of maihines for qumtily pro 
dm lion of mterchangeabh pails depends upon lorrt 
spondingly accurate tools for making these parts 
and upon tffirienl means of mcasuniig and inspecting 
both the tools themseUes and the finished work 
Ihe contour measuring projcctoi throws a highly 


S#’ .. 







IN A CAN FACTORY 

Fxtremdf aecMCa uufecoen of the troimg rofU u n^cet 
mrr Here ipe tec thr pro/tetor w we 


iiiagnihcd image of the profile of the jmiI undtr 
investigation hy optnal projiclioii on i diuit oi 
sci« n 

An error of only a thousandth of on inch appears 
a quarlei of an inch in size unlir u mognifnalion 
of 2 jO diameters and an error of one ten ihousjiicllli 
IS readily discernible 

Ihe scope of the work to which this iiisiiumenl is 
adapted is \ery wide I>lcw uses an liein^ found 
almost duly and it has proved its vahn in smh 
woik aa tool cutting gear making si lew ihrc id cut 
ling and in making automobiles ehctricul ^ od** 
jihdiio^raphs sewiiij, mac hinett--in fail in llu iiiik 
nip of a long line of manufiuturcd articles from 
(links and watches td engines and pipe fillings 

What the Apparatus Is 

ihe projector is both a im(rosco|H and a projec 
(ion apparatus of the highest quality combined in 
a sturdy elbeicnl device for inachine shop and fac 
lory It is accurate enough foi the most exactuip 
laboiatoiy tests ynd yet siiiq h enju^h lo be UM.d 
by an> competent workman with ml sjietial training 

Briefly described, it consists of a highly perfected 
optical system and suitable mechHiiical parts to pro 
teit and support the optical sysirin to h Id ihr w )ik 
in proper position, and to pro\i(Je all necessaiv 
adjustments, and means for making a cuiatc meas 
uremenis 

ihe lamp house, condenser', compound micro 
scope and right angle prism aic all in fixed n luUon 
to each other so that at all limes the entin opti at 
system is ccnteied about one single axis and the 
screen ncening the image is dw ivs perpendicular 
to this axis 

^heti used as a thread project ir the entire optical 
system is turned to an angle c fuil to the mean helix 
angle of the screw This melh »d of screw thread 
projection has a number of veiv marked advantages 
over the other possible method of projecting tin 
image of a screw thiead, with the axis of the screw 
perpendictilar to the axis of the opiKal system 

The centered optical sysirm as used gives images 
which are the bm of which lenses are capable 
whereas m an uncrentered system which would be 
ne ce saary if the axis of the screw were at nght angles 
lo the light beam, the image would be formed by 


blupu pen ils )f li^hl pussin^ diagonally through 
tie clijfilive fills w uld le^uli in u ckcidedly 
iiifeiior imi|^e ^litn this optical syKicin is turned 
through the mean helix iiir^k the outline of the 
iindpC diffi rs in ‘•h ipt from the lont »ur of the thread 
by a ver> sindl but definite known amount for 
winch the loniilim can be eisil> applied Uith 
the centered j li al svstim then is id loss of time 
III locking for ihi ariple <f )>est illurnindtion qh is 
nccissirv with the unccnlercd sv'.uin 

Till w rk h ider c ins|..|'. of Iw strong supports 
with tidjiisl il le \ I lo ks and act III Jte cenlc rs with 
I ushin^s and 1 1 imps M ik pli cd between these 
(enters r on the \ bl ks cm Im mo\(d iii ihnc 
dire ill ns ly means of the con pound slide up and 
d( wn ind '.idrwuvs to 1 rin^ it iduratcly into the 
path of lh( light and 1 i kw ud ind forward to 
focus thi inidp of the wcik »n the table or sneen 
Jht cent Is will a( c ommodatc a widt range of 
work smh as s lews li Is (iiIUib and gagis 11 
till work IS loo large and heavy to be held between 
the cintcrs (Iiim im\ Jm* removed and the work 
may be placed directly on the \ blcxks 
Ihc demand fir Micniific uuuracy is cuincidint 
with anv ?nsi h r ctions ( t ( ist nductioii and there 
fore vital to every manufuctuur 





INSPEPTINC A GOVERNOR SHAFT 
/fjf error of / / 000 of an lorh aggeeri to be ^ of m inch 
under a fflogai/frafion of 2)0 diameters 
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A Ch *iSt Tln^ 01 A bALT Hill Six M lcs S)UTn of St InovAS Ne\ada 


Ancient Salt Mines of the Indians 


In Nevada a Cave with Peculiar Markings Made by Man Has Turned Out to Be a 
Salt Mine ol the Indians of Two Thousand Years Ago 

By M R Harrington 

Are] r 1 g t lug f tl e Ni* laEvieli i f i M iite i i f ll e A ter o Tnd an F in lal i 



HAT minis H rr pirating in Ne\ ida 
many iPiiluries Irfoie ihc da>s of 
Aunra and Pnth* — f Virginia City 
Tono] ah and ( < Idhfld ih i ne of the 
intcri sting diMovrnes made by arche 
ologiatH now ilelving in thr ruins of Purl lu C ranilr 
de Nevada prpularlv kn wn a^ the Trst City ’ in 
the southern part of that Mate Many lenluries is 
putting It mildly fur tht finds show that mining wa^ 
in progress about the Iteginning i f the ( hnstian Fra 
some twenty (rnturRs a^o and there art indications 
which point to work at an r\rn eirlier jiennd 


A Mystery to Bi Solved 
It was a salt mine or rather a senes of salt mines 
that has just been explired b> the expedition sent 
out by the Museum of the Amtiican Indian Hcyc 
Foundation, of New \ork City woiking in c epera 
lion with the Stale of Nevada The principal mine 
IS situated in a peak of solid rock salt owned I \ the 
Virgin River Sih Company, about foui milis ^uth 
of St Thomas Clark County Nevada and some six 
miles from the expedition headquarters at the T ost 
City 

The entran e t) ih principal cavern proved to be 
through a Uw tcrlu us underground passage a 
natural draiiuige (hiniicl wliiih may be followed 
completely through tlie m unlain But we left it 
about a hundred yards fr m daylight clambering 
up out of It into a scries f vaulte 1 hambers hot, 
dark and silent and smelling stront^lv of bats 
Turning our lights upon thr wall we were as 
tonished to find them covered with markings ap 
paitntly made bv the hand of man — run us rirrlrs 
and o\aIs r foil or so across outlined 1 v grooves 


lut into the salt Some wiie sefiaralr some over 
lapping and some strung together like links in i 
< ham and all weie es|iei tally iiumer >uh wherever the 
salt outcrops seemed purest What could they be’ 
Were they lerenimial syml Is of some s>rl^ Cer 
tdiiily they were utterly unlike any of the several 
types of ancient rock writings or pclroglyphs we 
knew to be i harartenstir of the district 

Wc lo iked about us for evidence beanng on the 



A PEAK OF ROCK SALT 

B^ow tht towering baUlemeniM cen bo sem the opentng to 
one of the Urge $att mne tunneU 


pr I lem and < I served that the floor of the chamber 
whi re wc stood was covered with a dry dustv 
dtpuut Surely if human hands had carved thr 
(inlcs a great many hours must have been spent in 
the werk and the carvers must have left some lracf*> 
if their visit in the loose de|M)sit underfoot — traces 
that an archi ologist might interpret and from which 
he might hope to learn the identity of the carvers 
even perhapb the purpose of the carvings So wf 
applied for and obtained permission to investigate 
the caverns 

The Myitery !• Solved 

The systematic digging had not proceeded for 
when it dawned upon us that the place was nothing 
more nor leta than an ancient salt mine and that 
the deposit was merely a nutu of salt mine refuae 
consisting mainly of discarded salt, ranging from 
large chunks down to dust and profusely perfumed 
with bat droppings and somewhat mixed with other 
things 

We were led to this conclusion first of all by the 
finding of hundreds of stone picks and hammers 
scatte^ throughout the mass which surely were not 
there by accident fhe picks wen waterworn boul 
dm SIX or eight inches long, with one end chipped 
to a point They had evidiently been held in thr 
hand Some of the hammers bad been held in the 
hand also, but most of them were provided with 
notches or with rude grooves for the atlachmecft of 
wooden handles, while a few, to our astonishinent 
and delight, still retained their wooden handlei in 
pcr/ect condition, due to the dryness of the cave 
pins the preservative action of the salt 

We finally learned the tignificartn of the myster 
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WAU OP AN ANaENT MINE 
Ilfoi9 ihf cUtiea m§de by the prehUtwic tali miners 


loitt circlet which had puuled ut at Bnt, when we 
reached the original bottom of the cavern, a ledge 
of tolid rock taK and carefully laid it bare It was 
covered with jutt such circles and ovals as those we 
had seen on the walla, but with every little mark 
and detail beautifully preserved by the dust and 
refute that had covered them. 

When we examined these carefully, we found that 
the circlet had been carved into the salt with the 
Slone picka, grooved around and around, deeper and 
deeper, until a raised circular block of salt was left 
111 tbe center. Then this block had been broken out 
with (he stone hammer to be taken home by the 
miner We were able to prove this by fragments of 
just such salt blocks, found in the mine refuse, which 
showed parts of the encircling groove with the marks 
of the stone pick still plainly visible 

After the excavation was finished, and wc had laid 
out and classified all the specimens wc had found in 
Ihe cave, we discovered that nearly everything we 
had found had to do with salt mining, directly or 
indirectly. 

First of all there were the stone pnks and ham 
iners already dtsrnbrd, atlually used in getting out 
the salt Then there were numerous fragments of 
wooden hammer handles, and quantities of strings, 
made of yucca liber and of Indian hemp, whi< h had 
served os wrappings for the handles, and to bind 
together brush torches There were many slicks 
from the torches ihemsolves, burned at the ends, also 
torches made of shredded bark, all used to furnish 
light for the miners at their work, while larger 
burned sticks and beds of ashes suggested that fires 


had sometimes been built on the cave floor for this 
purpose. 

Various digging sticks, bearing the marks of long 
use, had probably been employed to dig away the 
refuse accumulated over the outi rops of salt to be 
turned. One neatly made little brush of fiber doubt 
less served to sweep out the grooves as the work 
went on 

So much for the tools of thi ancient miners Other 
relics had to do with their clf>lhing Most interest 
ing of theae were the sandaU -ihitk, with pointed 
toes, neatly woven of yucca filxr and showing the 
wear of long use One wa^ complete, even to the 
airings There were slruitda from fur-cloth and 
fealher-cloih blankets, and u little hank of natiic 
Colton strings — likely part of a girdle — dyed a mh 
red. There were also several bits of yam spun from 
soft animal hair of some kind, and a number of 
strings and pieces of flat braid made of black human 
hair. 

Still other articles yielded by the cave deposit told 
us of food — of the lunches our prehistoric laboring 
men took with them to work Most abundant of 
these were the corn cobs — evidently the remains of 
^roostmg-ears" cooked on the sjmt These seem to 
indicate that several diitiiut vanetics of this thor- 
oughly American plant were grown 

Polteiy Determines Age of Mines 

We even found a retejilacle that had doubtless 
served to bring someone’s liinfh into the mine — a 
netting bag, made from cords neatly twisted from 
the soft fiber of the Indian hemp, which still grows 
m the neighborhood Somel lines, however, the min- 
ers must hove brougiil in their lunches in pottery 
bowls instead of bags, for pinrs of several such 
food dishes were discovered W'aler was lurried in 
pottery canteens also, hut gourd bottles M*eni to 
have been even more popular, if we may trust the 
number of fragments wc found of liolh 

The question naturally arises— how do wc know 
the age of these workings — how ran wr tell that the 
mine was in operation about the dawn of the Chris 
lian Era^ TTie pottery tells the story, for the gray 
ware with patterns in black, dug from the debris ol 
the cave, is identical with that found at Pueblo 
Grande de Nevada — the lAWt City — a fi w miles 
away, and was undoubtedly made by the same 
|>eople Thus we know that tbe am lenl salt mine 
was operated by the people of the T^ost t ily, or of 
one of the related settlements belonging to the same 
period. 

The Lost City seems to have liecn at its height 
about the end of the Pre-Pucblo Period and tbe lie 
ginning of the Early Pueblo Period, roughly esti 



ONE OF THE MINE ENTRANCES 
Thtt oncf u'Os thr outlet of qn underground water course 


mated at two thousand years ago That tbe earliest 
salt workings may be even older may be guessed 
from the discoxery of u fragment of a typical, carved 
club of the Basket Maker Period, probably ante- 
dating the Lost City by another thousand years or so 

One question remains unsoKed Why did the 
ancient jieoplc choose to work in a dark cavern, 
when there were various outcrops of salt in broad 
daylight^ We can nut explain it on the ground that 
these open air outi rops now visible were co\rred at 
that time, Iwrausc stone hammers identical with 
lliose found in the ia\t are numerous almut them 
The outside salt ledges wi re mini * 1 , loo 

Thu only possible explanations whiib seem to fit 
the (ase an fir&t, that the am lent people may have 
lielievid that sail deruid from deep in the bosom 
of Mother Fairth was mon healthful as food and 
more efficut ions medii me than the same mmeral 
found on the surface, nr second, that each of the 
Indian scitlcmenls of the period owned property 
rights III the each comniuiiity having its own 
parliiular t laiiii, and that the outside workings Were 
taken up by ihi first miners on the scene, leaving to 
hands arruing later onU the privilege of mining 
lieneath the surf ne'e 

This latter explanation fitn m very well with the 
customs obseiAed until rei'cntly at the Sacred Salt 
Ijikc near the present Indian pueblo of Zufa, New 
Mexico Hen the area suitable for gathering salt 
has Iteen divided up and allotted to different groups 
of Indians from time immenionai This, then, may 
lery well tie the solution to the problem of the 
underground mining of salt 



ANaENT MINING T0015 

Here are skown swrei ipscimeiu of icoii« hammers used by the miners of ancient Sevada 
for work in the salt mines* The original wooden handies and wrappings are intact 



MINERS' rtRSONAL PROPERTY 


At the left 19 shown a net bag which voj probaNy used for carrying food Sandals are shown 
to the right and seperat corn-cobs are at the bottom of the silmlration 
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nwMrtanbr/kfitiaT MaiMkfMtMaOlitairtM 


The Automobile Accident Problem Analyzed 

Without hpirps to guide un, we should say that the majonty of automobile cases, while 58,444 vehicles were involved. Perhaps the roost rarprising fact 

accidents ought to happen on a curve in a wet road and at night, but things is that railroad crossing accidents numbered only 148 with 75 deaths. To 

are not what thev M>rni whm the deadly yardstick of statistics is applied The eliminate all the grade crossings in the United Slates would cost twenty billion 

siatistirs of arcidentH in New York Suie put forth and illustrated above were dollars, or more than the estimated value of railroad properties. When people 

compiled with great care by an efiii lent Buntau of Motor Vehicles This givers talk about grade crossing accidents, they should look at the figures first and 

an admirable rros^ sei tion to anuly/e The comparisons speak for themselves count the rost If everyone would cease Jay walking. If children would keep 

There were 47,128 automobile arcidentH in New York State in 1925 in which off the roadways and 8treeta,Mf young men would pet in parlors and drivers 

1,981 persons were killed and 51,398 injured The totals change when we would obey the Eighteenth Amendment, a large percentage of our automobile 

come to certain types of acciderils Thus, pedestrians figured in only 3031 1 accidents rould be avoided and the appalling figures of de^^ reduced. 
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THE COMPIETE MACHINE THE OIUMMNC M^f||^N1sM 

Thit combinrtl lathe and grinder ts entirely operated by motora and ta This aonfdele grntdit m inttifdy self contained and htt^ individual safety 

controlled by puah btutona whUh are interlocked to assure safety pushbutton coiiirot h has an txtrtmelY bmg grinding range 



SHOWING THE LATHrS CAPACITY HOW THE CAHRIACrE OPERATES 

The IlVtnch swing of this lathe m clearly shown above Compare the sue The feed and travel \e of this cturiagr are also motor Hi men AH outing 

of the men in the photograph uith that of the huge mechanism opeiationa can ht lontrollcd from the suitckboard shown 


A Monster that Answers a Finger’s Touch 

The vart proportions to whith present machine hhop practice has devel- tin grinding whet I motor ih of horwpower The others range down in 

oped, 18 well illustrated in the combined engine lathe and grinder which one horsrpower A nuniln r of imlleyH F<u8|Hnde^ in a pit lieneath the 

u installed in the General Electric Company's Schenectady plant This bid provi^ power and lonlrol nrtuilM for the traveling members, nameh 

huge machine has a clearance of 45 fret between face plate and tailslock, the larriages and gnndrr bid rui«li button ]nlcrli>cking control is installed 

wi^ a swing of 113 inches over the bed and 94 inches over the carruges on both carnages, on the grmdir and at the heudsiock Each of thciM 

It will support a working load of 300,000 pounds On one side of the main controls has a ‘'safe” button which tan he set to prevent the motor 

bed are two tool carnages, each with motor-driven feed and traverse, and from being started at any station until it is released again at the station 

on the other side is a complete Landis grinder moimting a 36-inch grinding when it was originally set 'Phe magnetic controllers arc therefore inter 

wheel. Dght motors totalling 139 horsepoiver arc used for the controls, locked so that in case a tool nhonld gouge in, full field will be applied to 

all are of the 230-volt, shunt-wound tvpe. The mam drive motor is of the carriage motors, thus slowing them down, while a limit switch pre\ents 

75 horsepower, the two carriage motors are of 10 horsepower each and the operation of the carnage nuuors against the traverse 
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iiib ( j^MiioLiiAN IIahhur ot Avalon Ha>»n uf All Kind** uf Puasihe ( nA»T 

A Treasure Island in the Pacific 

Santd Catalina, Off the Coaist of California, Is a Veritable Island of Silver 


O lFF the toHsi of Ciliforiiii li< 

what aie knoMii a** tht ( harint I 
Inlands wliuh full nit) two 
Fiisi wr ha\e ihone ih it are coitipii i 
lufly simpli in top<ir,inphy *ind se 
ond those of a rupf^od nAltin which arf exii n >\v 
mou or lisn in enigma to the f^cologisl nrdy 
liiar of more than one of them — Smla ( it'll mu 
KJand — about iithtetn miles straif^ht out li »>ei 
Irom San Fidro it iiiUn sling from the pro 
n lunciH variation of form ovtr the ordiimrv cor'-IuI 
Inland It IS tHint) out mills or ihiiiul )uts m 



BAGS OF THFASl Rt 

fart of a tialuabte shipment of «/ rr ore tfe lined for the 
3 trltir at hhefby CaUfornta A sktpm at u valued at 
approximately tSOJUOO doUara 


Uy ffcrbcit O ff amn 

Knglh and the width varum ftom three to seven 
niileM except in one pi icc where thuc is a natrow 
isthmum wliith IS uf so low an sltitude that Nature 
seems to h ivt surtid to make two inlands instead of 
one 1 lit failed to icmij lele the job 

Rugged me iiiitain ih iinn run throuf^h the island 
with sjiurs tJElt tiding down to the roast, separiud 
b> dfip canvons with precipitous sides which have 
llicir outlet in the sea Some of ihi jieoks are over 
two thousand feel hvh There is little or no arable 
land and it would be difficult to find two hundred 
uics of tillable land in uny spot on the mlind Fhc 
slioics ire pounded b) tiu heavy surf of the Pacific 
Jill isl jiid H \s oni e mlubiud by Indians but owing 
I ) il*^ rut,p.i dm ss and thi m urnt) of water, it proved 
habitable only in u few places 

Origmnlly an Unauceeasful Venture 
An Fn^lish B>nd]catL at one time bought the 
inland for its muMral possibilUies and tned to ex 
ploit them However they were unsuccessful and 
in desperation they were glad to have the man, from 
whom Uuy had purchased Catalina, take the island 
l»ark again 

William Wngley, Jr Chicago eapitalist, bought 
tin island seven years ago for three million dollars 
and began spending a largo sum every year in de 
veloping Catalina into a resort — and incidentally 
IcNiking the island over a bit closer than did the 
Spaniiih explorers who, with their pirate ships many 
years ago, used to haunt the caves of Catalina while 
searching for places to secrete their ill gotten loot 
The new owner spent thousands of dollars build 
lAg many miles of road into the interioi fastnesses 
of the island, deve/oping water power and making 
various other improvements lie rode on horse back 
over It day after dav, covering practically every 
foot and examining rock and ledge formations To 
day, after having carefully checked assayer's reports 


from mining prospects at various pomts of the 
i*^]and he is ciiivirired that it is composed very 
lurj^ely of silver on. ( atalina compribcs somt 
55 000 acres, and is in tht shape of a ^reat ship 
There are 20 veins being worked at Catalina, 
scatUnd from the exit pint southwest end at John 
son 8 J anding — where Bouchtt, a Frenchman, drifted 
a tunnel and built wooden rails and dump carls 
nearl) half a century ago — to heal Rocks, at iho 
extreme northeastern portion where ( alalinVs fi 
mouB Muls flop around on rcMks uf «*ilver 
At the Is hmus, a tunnel his l>een drifted into the 



BRINGING OUT THE ORE 

4 carload of stiver ora amaying up $o 347 doUara par ton 
that Mas jtui beru brought to the wrfaea from om the 
ahalis of tha Black Jack miat 
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bank of the trail leading to the ChinM junk Ntng 
P 09 vAtm hundred# of tourieu paH daily to view 
the Oriental pirate ihip. Some of the ore at this 
point aecay# a# hi^ a# one hundred dollar# a tern 
Fourth of July Harbor 1# the nearby cove on the 
north. Here another vein has been uncovered with 
similar valuable ore of ftilver and of lead. At 
Cherry Valley, the site of the Pasadena boy scout 
camp, » one of the first prospects explored by 
Vrigiey. A tunnel was dnRed for 110 feet into the 
west bank and a nch vein of silver and lead struck 
at 325 feet This vein is about 25 feet m length 
and is heavy in valuable ore Cast of Mt. Black 
Jack baa been found a copper deposit running about 
156 dollars per ton 

The mine which to dale has betn most extensively 
developed on Catalina Island is at the summit of 
Mt Black Jack, 2,100 feet elevation Black Jock 
is the second highest mountain on the island, and 
about 20 miles from Avalon, the renter of the sum- 
mer resort colony. 

A Voin 26 Feet Wide 
Already 100,000 dollars in high grade ore has 
born shipped to tiorthrrn smelters from this mini 
which now supplies the ore for the flotation null 
The main shaft is at a 47Sfoot depth Assays of 
some ore from this mine run as high os 347 dollars 
per ton in silver, lead and xinc. The mine is elec- 
trically equipjied, the power lines living brought 
o\er the mountains from Avalon Rimds had to be 
blazed ibrougb virgin undergrowth and o\er steep 
grades and blasted through solid rork to allow the 
ore to be brought on auto trucks from the mine to 
the boats, it being a downhill run of about three 
miles All this was done ui less than six montliH 
Four miles distant at \i^hite*s landing, the oldisl 
Indian hurving ground diw*o\ere<l by scientists on 
the Channel Islands — and from which pncTbss 
relics have Wn taken — i** tlie flotation null E\ 
ports had claimed that it Hould take at least six 
months to install this plant In 54 days the last 
bolt was in plac'e and the big wheels l>egan to 
grind out the silver treasure Fresh water is un- 
available for iTulling purposes at this point of the 
island and ihertfore salt water was Irud 

From the mill at While’s Landing, i5() tons of 
s^inr ronceniraliH were shippc^rl directly to Belgium 
during the first wwk in February 'Fhis was the 
first European shipment of riuc from the Wrigley 
mines at Calaima Bt Igitini is greatly in need of 
zinc and in the future (Stalina Island will be one 



A VAI UAULF HLE 

ThiM ii the form of the mned sdver ore when r/ m rendy to 
be shipped to the smelter for refining 


of that country’s caluable sourc'cs of mineral supply 
Out on a pier which has lieen liutit for the ship 
ping of the ore are piled sacks upon sacks of silver 
and lead concentrates, all neatly jiiarkc d * CaUlina’* 
with red ochre — the same material uM?d by the In 
dions centuries ago -which a workman found nudi 
a better siencii than modern paints A ship, when 
ready to leave the pier writh < onHignment to the 
northern smi Iter at Shelby, near San Fraririaco, will 
have on hoard a cargo worth 150, (KM) dollars When 
shipiied^MQ rail the loncentratrs will run 10,(M)() 
dollars per lar And the Spaiinh explorers sailed 
on- looking for a treasure isle* 

W'llh the discoveries lieiiig made at the Avalon 
end of the iMlarid, Wrigley is pluniiiiig for a second 
flotation mill to be erected at Pelihly Bca<h Here 
the great cjuarry which supplu’s cru-ilied rock at 
the rate of 2,000 tons per duv for the paving i»f 
Los Angeles niy streets, has had to shift its opera 
lions because of running into a sihir ami lead vein 
HO riih in miiierals ai> to be iiiiMiilahle for llie con 
Iraetors The rock proved li»o soft to hold up under 
heavy tralHc The lug steam MhcnclH whuh had 
l>een digging the rock were tlieii tram-jmrli d further 
im and a <rew of miners stepped into the px(uvalion 
and took the platen of the quurrymi n 


Just around the comer of the island, near Seal 
Rocks, has been discovered the Renton Vein, (he 
nehest mineral strike on Catalina to date Here a 
cross-cut reveals a vein 20 feet in width The out- 
crop can be traced for nearly two miles over the 
mountain toward Silver Canyon A tunnel has 
been drifted in feet above sea level up a sheer 
cliff, with two other luimels cnili HX) feel lower 
It iH estimated that lhi« mini alone will keep another 
flotation plant 111 full ofieration 

Steam sliovrih anil Hvernl irewn of men are now 
at work (onHtrmling u road and laving power lines 
to this newest ( olalina mine 1 ho pro«*pr< I of other 
minc*^ do<H not htop at Renton Vein, however, for 
there are other potisihilitie<« on the Avalon Mde of the 
island Even Mr Wnglev’s palatial home atop Mt 
yVdo ha> been disc o\i rod to he located directly over 
u silver vein Another one has Imm n found lienrulh 
the Cutulina Radio BrtHideaHiing Station, KFWO 

A Silver Cnif r4iur#e 

Ihrre new mining prospects have been discovered 
just hack of the i<^land cilv of Avulon on the edge 
of the C^tjlina Ctuintry Club gidf links Offending 
rocks which uinhitimis players have lieeii sinking 
when ^plowing up llu groiincT' with their mashics, 
are found to ussav high values 

Wrigley, while on an iiis|>e(lion tour of the new 
ralttlma golf links under course of eonstruclion ad 
joining the prp<-enl greens, found three outcrops of 
veins where stake's had l>e<n driven for tits Work 
men are now sinking lest shafts and assavs of tin 
siirfaic oren ure Iviiig made The new mines will 
Im known as the “Vt riglev Thrive" IndiuUionA are 
that thiM' mine'- will hi the ri(he->t of my so far 
]h iiig devclo|>c'd 111 the island — uc'cordmg to ossavs 
made, which luii for some on hh high as 70 dollars 
|»er ton in silver and I H dcdlars in had and zinc 

Sonic of the recent ouiHlunding shipiiicnts and 
inming activity oci the island un as follows 150 
tons of silver lead ore ure lieiiig transported da(ly 
from the Renton Viin to the White V Linding flota 
lion null for recluitn/n iiilo iiurieral roncrnlrates 
I III Biick Jack mine is producing in the iieighbfir 
licHid of KM) tons dailv which makes it iietetisary 
for the null to run at full capacitv on three Hliifts 
during 21< hours 

Fairlv 111 March two shipniciits of '-lUcrhud con 
Miitraiis of |(> tons each and worth iipproKimalcIv 
|5,()(J0 dollars j)er shipment were' made to the 
sineiur, while 5(K) tons of zim coiif'entratrs were 
shipped recently to Dunkirk, Fruiicc 



LAYING THE ORE CAR TRACKS ONE OF Tilt SMALLER MINFS 

rJUf*#Jbl0iraM U kai been nec«%Mrr to fill in the Imnd ot the hose of Mt The topography of the mining territory of Catalma rv draHy showh in (Aif pAoto^nipA 

RiscK Jack in order to ailow for the budding of the tracks for the dump cars group of miners are standing before the mouth of 9/ ^9 r|i^ne shafts 
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THE CUT THKOUr.H THE MOUNTAIN DIVIDE 
Bcttleihip OiluraHo in (MOiliard Lul near Cucarpcha blidc, Srptemher 3, 1^24 


The Panama Canal Today 

During the First Ten Years of Operation, the Earnings of the Canal, Excluding Interest, 
Exceeded Expenses by Over Thirty-three Million Dollars 

By J Bernard W alker 


mkf a trip to the west toast “by the 
I Canal** is one of the must popular 
■xtumons of the day, and justly so 
Mot only is ihi C^nal one of the most 
mportant links in the great trade routes 
of the world, but, judgid from the spectacular side, 
It IB one of the most majestic and inspiring works 
of construction e\rr achieved by the hand of man 

It IS difliiult for the tra\eler who passes through 
the imposing flights of lui ks at Galun and strains 
across ibr far spreadiiig, artificia] sea bearing the 
same name, and then moves cautiously but surely 
through that great gash through the mountain divide, 
known os Culebra Cut, and drops down through the 
locks to sea level on the Pacific — it u difficult, we 
say, to realise that it took much persuasion and long 
deWe to moke the country realise that it was pos- 
sible and desirable to build this great waterway 
across the Isthmus of Panama 

The Canal Is Half Lake 

For several Tears, indeed, the guud (leople pf the 
United Stales were undetidrd as to whether they 
should (.ut a 10 mile canal at Panama or a 110-mile 
canal ot INnaragiui We now know that the one 
stheme was as impracticable as the other ha* proved 
to be both practuul, and, commercially, a briQlant 
success. -i. 

Before passing on to u consideration of the )^r* 
aliun of the Canal during the first ten year*, of its 
cxislenre, we will brie||y refresh our mindAll to the 
physical feature* of this truly wonderful engineer- 
ing achievement 

In the first placT, let w remember that the Canal 
does not run east and west hut biHausr of the easterly 
and westerlv lay sf the Isthmus at this location, 
the Canal runs more neorly north and south It is 


ajiproailied by several milea of a dredged channel 
at each cml, its entire length from deep water in the 
AiIhiUk to deep water in the Pacific being about 
50 miles, and its length from shore line to sliore 
line about 10 miles 

The Canal is of the lock type and for about one- 
half of Its length, it traverses an artificial inland 
fresh water lake known Catun Lake, whoso sur- 
fai c IS 85 feet almve sea level This lake was formed 
by building a huge earth dam which u half a mile 



BATTLESHIP MARYLAND IN CATUN LOCKS 

The thip tx being towed, et two mdet per hour, by powerful 
eiecirU troUeyi running on the dock umUs She doei not 
use her own power 


in width at lU base, across the valley of the Chagret 
Hiver. Alongside this dam are the locks, three m 
number These, like all the locks throughout the 
(.anal, are built of concrete They have a usable 
length of 1,000 feet and a width of 110 feet. At 
its westerly end, the lake is continued as a 300-foot 
liottom depth channel through the Gaillard Cut, nine 
miles m len^ At the westerly end of the Culebra 
Cut, a single flight of locks at Pedro Miguel serves 
to lower shipping to Miraflores Lake, an artificial 
body of water from which the vessels arc lowered 
by a flight of two locks to sea level. They contmue 
through a channel eight and a half miles in length 
and so out to deep water 

An Emergency Dam Provided 
The jpower for afl the varied operabona of the 
Canal, such as the opening and shutting of the gates, 
lighting of the channel and the provision of li^ 
and power at the terminals and shops at each end 
of the Canal, opd so forth, is furnished by a hydro- 
electric plant at the Gatun Dam, where t^ head of 
water pnmdsd by the 8S-foot elevation of Gatuk 
Lake is utilised to fumuh the electno energy re- 
quired for tlw above operations. ^ ' 

Ihe Chagra River is the source of supply of 
water for the Canal and its out-flow, which in dmes 
of flood ii enormous, serves to maintain the elevation 
of the water in Gatun Lake at from 80 to 87 feet 
pbovo sea-level, the hei|^t being detennined by the 
bslaneh between die rainfall and the loss of wotip 
throng lockages, through operating the hy^h^oo- 
trio plant, and from the surface evapmtlob of the 
lake nie sarplus waters pass thngigh MBorale 
spillway formed in the center of (^tun Dam, the 
outflow being controlled by gates on the crest of 
the dam. It should be maiboned that the depth 
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EN ROUTE ATLANTIC TO PACmC 
The simmship HcIgenUmlt of J5.390 totu ^idecement, 
pajjuif /AroBfA Cmlard f lU, Deet^mh^r 12, 1924, on her 
world voyege Lar$eit merchant thip to tren^u the Canal 

of wrater over the tills of the locks is forty feet in 
salt water and forty-one and one-third feet in freth 
water. 

The ships do not pass through the locks under 
their own power, since, through a misunderstand iiig 
of orders between the bridge and the engine room, 
there would be a continual risk of colluion To 
prevent this, the vessels are towed throu^ the locks 
by electric locomotives running on tracks on the top 
of the lock walls. The speed is limited to two miles 
an hour. 

To guard against an approaching vessel colliding 
with the gates, breaking them down and letting the 
waters of Galun Lake run out to sea, various pro- 
tective devices have been installed. First, there ore 
massive fender chains strelrhed across the entrance, 
each weighing about 12 tons These arc placed on 
the upstream side of the locks, A further protection 
consists of double gates, which are provided at the 
entrance to all the locks and at the lower end of the 
upper lock in each flight 

If an unmanageable ship should break throuj^ the 
ihains and Bmash down the gates, there is provided 


an emergency dam, which is really a massive turn- 
table structure, which can be swung across the Canal 
entrance and by means of a senes of steel plates, 
lowered upon it, would serve to close the entrance 
and prevent the waters of the lake from rushing* 
down through the locks and wrecking them. 

The first ten years of operation ha\e fully justified 
the national policy which led the i ountry to purchase 
the Canal from the French and complete it on a 
greatly enlarged scale. This is pro\ed by the follow- 
ing facts, whidi are strictly official 

Hie vast sums of money invested on the Canal 
were spent partly for national defense and jiartly 
for commercial purposes. At the beginning of 1924, 
the investment charged to national defense was about 
$112^)00,000 and that charged to commercial use 
was $275,000,000. Commercially considered, then, 
the Canal cost $275,000,000. The annual interest on 
this investment at three percent would be $8,250,000 
Hie annual expenses do not include this interest 
charge, but do include an annual charge of $655, 
370.^ for omortiuitlon, et .cetera, and a charge of 
$500,000 annually for ^preciotion. 

Canal Now Showing m Profit 

For the first four years of operation, the cost of 
the enormous slides in tlm Culehra Cut caused the 
revetiues from tolls, and so forth, to fall below the 
explliaes. In later years revenues have cxccedi'd 
the cost of operation and maintenance Thus, to 
June 30, 1921, operation cost al>out $70,000,000 but 
the revenues amounted to $1<X), 000,000, of which 
over $97,000,000 was secured from Canal tolls In 
addition, the extensive auxiliary plant, docks, coal 
and nil, storage, machine shopn and so forth, cost 
for operation $100,000,000 as against business rev- 
enues from these sources of over $103,000,000 The 
excess of total earnings over ex|>enHes at the begin- 
ning of the fiscal year, July 1, 1921^ stood at $.33,- 
241,425 This does not include the $8,250,000 
annual interest on the original cost of the Canal 
above referred to For the len->ear period this inter 
est charge would now amount to $82,500,(KX), and 
subtracting the above $33,000,000 operating surplus, 
this charge would leave a deficit of $50,000,000 for 
the ten-year penod. 

The total earnings of the Panama Canal during 
the banner year which closed June 30, 1924, were 
$37,650,631 of which $24^289,603 was secured from 
tolls. The corresponding expense of operation and 
maintenance including depreciation but excluding, 
as mentioned above, the interest on the original cost 




* ‘'1 



THE HOOD f.NTfcHS MIR AH ORES LOCKS 
^orhft largest uarshtp Length, HfiO feet, beam feel, 
2 ^/a inches, dusplncement, 4SJ00 /oni Less than feet 
clearance brlueen the ship and the dock walis 

of the Canal, wa^ $20, ill, 039 leaving net rc\enues 
of $i7,2lK>,373 This, it should be noted, ik more 
than double the annual iiilireHl figure and provides 
a surpluH of about $*),(M)0.000 to bo applied to wipe 
out the dcTii II of (irexious >earH 

'Ihe rapid increase iii traffii passing through the 
Canol during the few >curs preceding and including 
1921' was due largi Iv to the grcal diHCovenes of 
fruitful oil fields in Califonim and the large number 
of tankers (hat conveyed the oil from the Pacific to 
the AtlontK The Canal did less business during 
the fiscal >4ar 1923 than during 1921 which was a 
record )far The number of vessels in transit that 
had to pay tolls declined from 3,2.10 to l,b73 and 
the gross revenues from lolls fell from $24,290,964 
to $21,44)0,521 This was dm (iilirely to the slump 
in CalifurniH oil but wilb oil excluded from the list, 
the 1925 iruffH shows a normal growth 

q The Creat Lakes are doiin (no feet five inches 
are due to the Chicago Drainage Canal, nineteen 
inches to decreased rainfall In our August issue 
nc shall give the facts and suggest a remedy 





IN THE CHANNEL OF THE ATLANTIC ENTRANCE 
A mmmT aUw of Crislehal tarmiamM at the Atlaatie M af the Panama Canal Here are 
and faeiUties for bunkering skips with coal and oU 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A, Ht^kins 




I 


A pir plate for Juicy plea 

You Can Eat the Lower Crust 

A NLW invenlioQ in plo pans is just 
out 1l cnmprisfii the old pan with 
a doflcctlnK wall of a circiunfriTnlial con 
slructioD llial drflrrts the juicrti frum the 
pie and prevents it from rnierinff hriwren 
llie pan and the pic Adjateiil to the de- 
flecting wall IS a htilliiw part that catchm 
the juices so deflected and prevents the 
liiiir from eiileniig llie oven of llin stove 

Comfort on the Motor Boa 

T ill* accompanyinii photos slmw how 
wither seals fur the upper detk of a 
iliiuhle deck mutur bus have been specially 
woven to lonfiirm with the tontour of the 
ilctk I he wicker seals are built in three 
sections and are rcmovahle, facilitating the 
cleaning of the tup deck A wimlsliitld is 
also provided for the occupants of the front 
MiaiB, as slkiwn in the lower engraving 

Novel Steam Line Control 

T he accompanying pliotograpli Illustrates 
a new and Interesting Iwisl” in the 
remote control of steam lines 
The miniic busses ami nami plates shown 
on the black panel are of polished lopper 
The hiisses represent steam tines and tlie 
nainrplatcN are engraved with the si/e of 
pipe lu a parllmlar boikr size of pipe to a 
iwrtiiular turbine unit or llie Imation of 
valves 

The pushbutton stations arc uscfl onI> to 
I lose valves each being in parallel with the 
I losing butloim uf another pushbuiiun sta 
lion remote from the panel The "open" 



WlckffT ar«U for tho vpper dmA of m double deck boa ere ■ novelty end ere 
apeelelly woven to conform with the conlonr of the deck 



Damp yonr cer eaelnal the gate ead It opcae 





A kipper eetchcr^ mitt 

control is located at the reaM>ie poabbutlon 
station 

Kach group of pushbuttons has three but 
tons. The lopmoct button contiob the vain 
which feeds e high preaaura steam line 

The Catcher Takea No Chance* 

A new idea in baseball for the catcher's 
mitt ia the so-called **xip-on" fastener 
that gives a secure feeling and keeps the 
null firm on the band. The opening at the 
l»ack on the back of the knuckles ventilates 
and makes the mitt more flealhle 

AntomobUe Tum*tile 

W ITH the auto turnstile, you simply 
drive the front wheels of your car 
at slow speed against the gate bumper and 
follow through as the gate begins to swing 
The gale automatically completes a half 
clnle turn stopping when in closed position 
behind you 'Hic gate retumi automalically 
by gravity 

Safety for the Bowler 

T O prevent tlie bowler from ollpplng as 
ho throws the heavy wooden ball down 
the alley, altacliments of a material that will 
mit slide on the floor have recently hern 
invented to be worn on the shoes They 
can quickly be slipped on or off, thus mak 
ing it pomlble for the bowler to use his 
street siloes In the gune and save the soles 
uf these from the wear that mulls yhen no 
attachments are worn. 




-''V ■; 
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Paad for contml of atoua wmtwm 


A a o tkn r typo of wkker aaots for tho top of a 
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An e l e c tric ImJile Antler 

Handy TctUaf Outfit 

W ITH thu new teiiloii outfit, the hnnily 
man around the home, or in ibe 
garage or private ihop, haa a means of 
iliagDOiing dectrical trouble with very lltllr 
diSioQltr This outfit has a special separ 
able plug that fits any slandanl lamp socket 
or receptacle. It can be used on cither 
olternating or direct ouircnt, enabling its 
uwr to dlacover and locale riion circuita, 
gronnded circuits and open circuits. 

A Novel Pepper Mill 

A LARGE dealer In household e<|Qipinent 
bronght back from England an in 
genlous novelty some montbs ago This Is 
a pepper mill in the form of a miniature 
Sliver aipbon. The whole peppers are iir 
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The California Highway ConmUslon keep the roadwavs smooth with a drag 
made of an o!d aniomoUla frame. The traeior moving the drag to position 



A deerpUve siphon 

w ried through an nrifirr in the Imtlom snd 
a turn of tlie top U suB&olcnt to grind the 
IH-pper 

A Nutered&er of Greet Leverage 

O l<H engrsvmg shows sn extremely puw 
erful nulcrsckcr which is a rncent im 
porutiun from England. The conslrucilun 
is admirably shown. 

A Home Electric Diahwaalier 

O ilK rngrsving illustrates an elcctrlr 
dishwasher which msy be placed in s 
butler's pantry or in the kitchen. A similar 




Avoid loaing your Ucense 

Safeguarding the Lkeiiae 

I N numiTuus localities a motorist's license 
iH demanded on light In the drnrr 
uliown a iHLiel tube container holds ihc 
liitfiAr Ignition k(.yi sre uiurhrd to il 
and the luensn is rolled within the liibr 
It I aniiot work loose os the two sections of 
the cuntslner lock together 

Automobile Air Cleaner 

T his devKe allsrlips to the intake of the 
rarhurrtir and srparsles out the dust 
ond gnl and allows nothing but dustiest 
purr sir to enter thr internal combustion 
Lliambers. 


The drag Is shown hmi rcadv for helping to smooth the highway 

unit csii be supplinl, built in to a sink are introduced into the iiiurhinr und tlie 
When s losd 1ms sicuniulaird or after lid ctusnl A pressure of the switch starts 
every meal- tnil Hater and washing fioHder the rotating dasher in actifin 




Cleaning thr earburelrr's air 

Getting the Juice from Citrus 
FmiU 

T lllb de\ice is adopted for obtaining the 
jiii«e of grapi -fruit, oranges and lemons. 
The divided fruit is prmseil against a rut- 
ting head of thn correct size — one being 
adopted for grape fruit, the secimd for 
oranges and the third for lemons. The juKe 
passes through a strulner. thus separating 
the seeds. 








Ofliafli of tko cUA Mrt 



A coolcnlrd pawcngcr 


Keeps Baby on the Seat 

T he iranHplirtilinn nf ynunK chiMrrn in 
aulonaitbilra ii more or Iiih of a prublrm 
and raUi year flcni a new crop of Inventions 
relative lo carrying bahira and small chil 
dran comfortably and in safety iIIuk 

Irate herewith a seat for the baby that keeps 
the child safe and comfortable while rhling 
in an autnmobllo This Is a valuable ad- 
Jamh lo motoring. This seat tan be placed 
in any car The cushion Is removed and 
the metal frame of the seat is plared be- 
neath it The back frame hende lo fil the 
car Baby alls on the cushion of the car 
and leans bark The cloth Is plated be 
tween the child’s lin and fastens to the 
frame on each side. 


Observation End Motor Parlor 
Cars 

T he luiurioua bus or **parlor car" la 
growing in popularity each seasnii and 
now lung trips can be taken with a mash 
mum of romfori The gre^l advantage In 
cars nf ibla kind u that a much belter 
idea of the rountryslHe can be gained than 
could be obuined from the wiiiduwa tif a 
train People think nothing of taking such 
a journey in one of these luiurinus parlor 
cars from say Boston to New York 
The aoi'umpan>ing photos sliow some of 
the Interesting fralures of a parinr-rar bus 
with an ‘^observation** end There is an 
artistlo metal railing eiteniling around ilir 
rear of tlir tar The center portion of the 
railing is hinged, jiermilting It to be swung 
open to give arersa In the spare wheel and 
lire carried on the back of the car The 
spare wheel and tire are hidden from public 
view by the illuminalrd adverlising Mgn 
when the center portion of tlic railing is 
I losnL This sign is palmed In red letters, 
and being perforated the rays of light from 
an deotric bulb are thrown to the rear, 
producing an artistic cffrei at night The 
railing along the back of the car also ciy 




Onacmtloa ood for moCor parlor car ahowlag tire cor r l s r 


ahlea the driver to reach any •part of the 
liaggagc rack arrange^l on the top Special 
steps arc attached to the railing to enable 
the driver or baggage man In quickly and 
easily reach the top of the railing and then 


rear bumper made of two and one half Inch 
pipe flattened at the ends and bolted iu 
the rear of the car which both protects the 
metal railing and the rear of the bus. The 
gasoline filling spout la at the rear 



by walking along the lop of the railing, be 
ran reach any part of the baggage rack 
At the left rear of the bus there is a *'aiop'* 
signal and tail light operated by a battery 
system of twelve volts. There Is a epedal 


Eflcolaton Dbploelng Elevators 

T he new escalators at Trafalgar Square 
Station, London, on the Baker ^eet 
and Waterloo Railway, hove now been 
opened and the elevatora doaed. The apace 



occupied by the latter will now he dofVDted 
to new and larger ticket offices which will 
be able to deal with 8,000,000 paaeengwrs a 
year Instead of 4,000,000 os at pr eo en L 

Novel Stairway Nooa* 

T he etlges of steps of ooncretc stairways 
should be provided with noae pieces 
pirtioularly if materisl of any kind is lo be 
moved either up or down over them. The 
Coal Age ahowa bow acrap material con be 
uMrd for this purpose. Ihe note of each 
step is protected by a piece of pipe coat Into 
the concrete and extending into the retain' 
ing or wing wall upon either aide 

Street deanfaif in Berlin 

W E illustrate a new motor watering cart 
which combines also other MlUries 
such as a anow-plow, awecidng machine oftd 
fin exilngulaher Oar engraving ahowa the 
motor In use aa a watering cart. The soew 
plow and the sweeping applltiicea con b« 
■ern at the front of tiu machine. 


Teaching 

High 


Firemen to Handle 
PrcMure Volvea 


T he San Francisco Fire Department boa 
installed one of the high pmsnre vahres 
used in the city water lines for fire protec- 
tion on a four wheel truck and has built 
a jiortahle platform fur use in InstruoUng 
firrmcn In the proper method of opening 
and closing the valve The firemen stand on 
the elevated platform when opening the 
valve. It being necessary to make one hun- 
dred and sevenlyeix turns with the large 
hand wheel This usually requires about 
five minutes. The pipes s^ valves actually 
in use In the high pressure fire protection 
system in San Francisco, are at times under 
pressure as high as three hundred pounds. 


Bd>y Carriage with Pared Carrier 

W HFN tiklng the baby for a ride, the 
modern mother need not load the baby 
up with the parcels that she purrhsars along 
the way The package carrier on the bock 
of this carriage lakes care cd all thli. Bo* 
sides being one of the lightest baby carriers 
made, this **cart*’ roar be folded op and 
tokea along on a trip in the ear. 



A J— onatrarion water wsWe 


A fleet of o h ae m tiea ntoto r geridr eara ready for 
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Tbc aniomatic train atop !■ a raaltly on the New Vork Central Railroad 



Yon Can Pick Up this Hooter 

T his handy dootrio beater la pnotlcal 
for many oMt. aach u for drying hair, 
warming cold beda and even aa an aid to 
Karting tbe antomobilo engine When used 
u a amall iDomdioater, it b placed upon Jta 
threo lega. 

An Antomatie Train Stop 

T he New York Central Railroad baa 
ahown commendable enterprlae In the 
apeed with which it ta equipping lu Hnca 
with automatic train control Up to a few 
monlba ago 1.165 locomollm, operailTe over 


Blow tordi naed aa aoldeiing Irui 

B71 milfi of line and 2498 milea of track 
had been provided with the devtcr Addh 
tional mileage la being added conatantly 
The mechaniam of the autumailc train atop 
conuaU of a device faatened alongaide the 
track, controlled by block aignaln. The 
locomotive camea another part, tailed the 
“receiver" When tbe recelvera on a paHaing 
locomotive approach a prohibited area, the 
brakca of tho locomotive are applied anto- 
matically and tbe engine must come to a 
full atop before they can hr released 

ThrM-tn-One Footwear 

F oot toboggana, comblnud with snow 
shoes and skis for the pleaanre of chil 
dren, provide a new winter spurt They 
have recently been Invented and are now 
being manufacitued In Mimeuri Coasting 
on these sleds fur tbe feet provides new 
snow thrills, it Is uid 


Soldering Iron and Torch 

H ere is one of tbe handiest tools that 
a person can have around the bouse. 
It la a combination soldering iron and blow 
torch No pump or pressure system is needed 


to o|ierato it Just fill tho hollow handle of 
the iron with gasoline, light It, and in leas 
tlian three minutes the Iron is ready for 
use. To use It os n soldering iron, simply 
srrrw in the copper tip and prorrrd 



im also be used for fire purposm 

Thig Hoae Won't Kink 


H ere Ib a bo*e reel that will not kink 
the hose It works like the 6re>hnso 
iLfls yuu see in public bulldlnga. The asia 
III the reel Is liollow, and the short length 
of hose (hat attaches It to the water sys t e m 
IB Lonneeird to a swivchug joint at one end 
of ihis axis Seize the nozzir and run out 


f^asoline blow torcb and roldcriiig bon 

the ho« as fast an you want to. The equip- 
ment shown on this page Is primarily for ase 
on the lawn In winter time It can be kept 
in the cellar, peniianently attached to a 
water tap There it provides Inatadt house- 
hold Are protection 

A Rapid Photographic Printer 

N ews photo servicrs and phoiographrrs 
requlnng a large nundter of proofs will 
find tins machine extremely speedy and 
erononiicol An autnmaiic counter and 
timer serves to turn ou and off the electric 
bght and also keep track of the number of 
pntilB exposed Tlie use of a powerful light 
n-nuM soon destroy the film if it were not 
pnucLied from uiiduo heal by a special 
cooling dcviie The warm air ia forced from 
the printing chamber and cool air is forced 
into It Tho prints all have uniform ex 
poflurc by means of spnngs which insure an 
even conlact The cooling arrangement 
already referred lu is tho must novel feature 
of the device, winch was invented hy 
mndnre Matthew J Steffina of Chicago The 
hmyJI jIltuUratioD shi>WB the Uming device 
and tile counter whali takes care of the 
numlier of pnnta. 
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ADJUSTING THE EYES OF THE CAMEL 

Pmpifr machf antmaU, to be Ufelike require mechantcol **insldea'' which are here nhourit 
beiide the motor foote rniucUon geara actuate the mrcAanum for turning the cyen earn 
and operating the tongue of the camel 




THE *JNS1DES' Ob A SMALL DLNOSAUH 
ThL\ miniature mechamral dinosaur which i$ only eight feet long was built for display for 
adt'eitising Sir Arthur ( onan Doyle's **rhe Lost l^orZr/^ Its body^ kcad^ nes ana tongae 
murr in a naiurrd and life-like manner 










i 
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MAKING THE PAPER HCURES 


OlrU are oU deftly **laying in'* ii;«f Mper As many as 
fifteen eupenmpot^ layers of **bogut^ pttper are laid in 
targe molds • After the paper is fAorofiffA/x dned^ it u 
trimmed where necessary and sandpapered smooth jrut like 
wood PdpUr maehe can be fastenea tmrA nails and screws 


rfe 

it. ^ 

•■: :-X ■ 

i-'Vy- 


Paper Sculpture 

Hw p r edactioa of Sgam end aniinab 
in pnpiir nnelw b not new. The menu- 
fMare of ndi objedt bu bon goiac on 
for many yean. Now, howov er i vrilh the 
aid of daw motor* a^ ndodion gaan, 
it b poiiibl* to gbra ilew and aeenmto 
motiap to Tarioa* nniinab. A bnga nuua> 
moA b Dew being conslnieled in dm 
ita^ of Mmui. Mmmnra and Damon, 
fQdr Ywk Qty. b IM* atadie an buf- 
f tie m , dgan, Hoo*^ gbaffm and obar 
aabuik A awltab b t hr own and dw 
aabaab bagb to aaova at ooaa giving n 
vmy rmlbHn aud >enli Ifce affaet 


% 





^ ■■ 



1b 


PAINTING IHE URUNTOsAUHUS 


This Httle rHie of bygorte days U forty seven feet in length 
and nine and onoAudf feet hgh and is moved wUh the aid 


of ten motors The eyes, head, neck, oars and stomach move 
He olmoti Mte as th^h he were going to take a dnnk 
from the pad of paint 


»■«/ 


AUJUSlINC THE A( ROBAnC CU)WN 
The papier mache body is fUted wuh marAin^ry ipA/cA 
jipou the body and contorts the legs The down's body 
works in a ciraJar motion and when the entire dupiay U 
luUv assembled there is g httir mechanical dog £n front ot 
fAr cJown iAa« wags its tad 
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AtirophyMirUt Traveh SOflOO 
MUe» in interpMU of Long^ 
Rangp^ Weniher For#>- 
auting Reaeareh 

To 6 ih 1 thr one in tin tuiUirn lialf 
Ilf the Horld whrrr ihc fiun i radiation can 
liept be mnifmrrd, Dr ( liarira Cr Abbot, 
director of the Nutional ireonrajdni Siciely » 
Solar KadiBtion Lipediliun in cooperalion 
with the SmllluonUn Inslituilnn, ha« just 
roiDplelcd a jnnrnry of nia months Sn which 
he triveleif %000 miles. His invrflligaliona 
took him to the ciIkc of (hr Saliara in Al 
geria, to the aaiidy waatrs atrfiching back 
from the Nile to ihr Sirui prnlnaula where 
Moaea received the commandmenta from (fOtI, 
to the home of llir wild warrior trihea of 
the hllla of Balucliiman, and at laal to the 
land of the lloitentotii of Southweat Africa 
There, on an laoJatcH prrcipiluu* peak he 
found hifl goal, ami there cavea arc now 
being fitted out to receive two AtnerUan ob- 
aerven and their dclirair inalrumenla for 
mcMMiring (he aim a radiiiion. One more 
eaaenlial atrp m the attempt tn make poa- 
idble weather forecoaliiig Hecka and even 
iDontha ahead haa ihua been taken 

tor lung range weather fnrccaatmg la the 
uJlimatc probable reaull of the Smilheoiuan 
alndiea of the aun of which Dr AhbntV ea 
pixUlion for thi National (•eographic Kxpe 
dilion la a part To riplain the expedition'a 
place in iheae aludiea will require an uiuler 
standing of llieir preaent aiatus 

Kor more than 30 yeara the Sniiihaonian 
liwtilution luis been mcahniing the nuns 
light and hr.at Ry 1*^13 the Inatilulion a 
scienliala began to think that wlor radiation 
varied (nun day lu day and (mm year to 
year Ihr) icaird ihla onncluahm hy meaa- 
irenitnia at aialiona ranging from oea level 
111 Ml U'hilney, three mibv high and from 
(.alifnmla to the DcMrm of Sahara and 
( hjJe over many >rara of almly brforr they 
alliiwt^l ihemwlvt'a lo full) In lievi it By 
I0J.S conrluaivr pnmf hud beiii developed 
that this vunalinn loMiieiii efi the earth a 
wt uthrr Tin inanm r in which thin in 
fliifm-t i<4 briiiight in biar Intwevfr 1 b very 
eoinplev and has not yet hern fully unrav 
I led Hut It Rpemn demonMratrd lliat a va 
nulhm an hinall an one half of one pi r cent 
in MiftKirnt tu prmluee really nutlet able 
changm 111 weather For iIhb reason it in 
vital that iIh imaMiremrnIn of wdar radia 
turn he art OTulc |u the highcnt degree To 
Im rrane ihot arc iirot v l» the mam rrannn for 
the raiohlinhment nf a ntH Hlatiiin in the 
hjpttrrn llcminpht re Dailv nieanuremcnlii 
from ihiH Btatloii will ilietk ilmse made at 
the two ntalinnn in (Ailiforniu and Chdr, 
whirli tlir Smithsonian already ban 

rhr ideal spot fur measuring sutar radia 
liun would be al the tup of the earth's at 
miis|ihere In ehooaing a site fur the new 
Alatirm tltereforc Or Abbot had to ncek a 
tpttl when* uinilitlons apprommated as 
nearly aa pomhle those at the top of the 
eanlin atmohpliere First the air had to be 
as pure as iHuuible free from dnat and 
HiiKikr, It had to be dry because even a 
rnuil ainfiunt of water vapor absorbs great 
quanlilm of mdur radiation, it had to be 
rare, whieh cundiliun rnuld only be satisfied 
h> ehiHtslng a high allituile, a had to he 
uniform and umlianglng. 

But these physical condition^ were nut ill 
Ihr site had lo be cony of ureeHH ho that 
cnmplieated oatfits and HUpplies eoiilil rtarh 
the Htiimn, and umler slnhle riiliglitrm il 
guverumeoPs safe from theft and niassactr 
and where supplies and society eould be 
found 

lo meet all these dlffiruh condiiions was 
DO umplr task Dr Abbot s first objcrtlve 
was the summit nf Dyebel Meklcr, s peak 


7,000 feet high, near the military post of 
Ain Srfrs in Freni h Algens Dr Abbot 
climbdl the peak, hut he was only modrr 
atrly favorably impressed with the iky con 
diiiona 

Fjtypl. Dr Abbot's neil stop, boasts of hs 
Lloudirwnrss, but the desert lacks easily ac 
cessible peaks necessary to getting above the 
haxe and sandsiorma. Dr Abbot learned of 
a mountain on the border of the Sudan 
where no rain ever falls, but lu reach it 
required a journey over sand from 

the nearest water Mount Sinai, where 
Mooes received the Ijiw slsu bad to be 
crossed off the list of possibilibA because of 


peak is 7,500 feel high, and bnt half a mile 
from Khnjak Pass. 

The authorilics, while they rcgardnl the 
Kbojik as one of the safest regtona in thnr 
jurisdiction, imposed the conditions that the 
American observers. If they established 
thenudvrs there, must live at the garrison 
post of Sholihagh three miles eaat, that a 
couple of enlisted narives must be cnnlm* 
ually at the observatory on the peak, and 
that a third mual always ride on the auto 
to and fro* Against these dfsadvantages 
Khojak possessed the attraction of superb 
sky ronditlons. ‘‘Neither on Mooot Whitney 
In California," said Dr. Abbot* ‘^aor on 


Mount Brukkaros. "It Is a strange moun- 
tain " he says of it. “Lying about 20 miles 
to the west of tbs railmd and 200 miles 
south of Windhoek, capital of Suuthwort 
Africa, Mu Brukkaroa aUcks out aa the only 
peak of conaeqnence In a circle of at least 
50 miles diameter It b InaccessUile on all 
mdea eacepUng by the dry bod of a atream 
approaching a gr^ual ascent of about three 
miles from the south. The mountain b 5,200 
feet above sea level and qnlie ZOOO feet 
above the plateau. Only four or five miles 
in lit greatest length and with do neighbor- 
ing peaks for many miles, Its Isolation and 
abruptness are really unoanny Tba sum 
mit la like a cup with a flat bottom about 
liaK a mile In diameter and a steep r(m 
1 noo feet high. 

Hours of cxIiauotJng eerambling finally 
revealed i suitable site for the tunn^ S3 feet 
deep which will provide for the installation 
of the bolometer, an electrical ihermcaDctcr, 
senahivo to a mUllonth of a degree, which 
ibrrrfore requires very constant temperature. 
The exposure was suitable lo permit the 
sun's rays to be reflected In tbe cave within 
an hour of sunrbe Dr Abbot iberefore 
settled on this site, and the chief of the 
TVpanmrnt of Works of Southwest Africa b 
DOW eiifoged in getting it into ahape. 

Before finding tbe observatory site. Dr 
Abbot hid come upon a natural cave suit- 
able for a dwelling for the obsenrerm, llib 
required only moderate enUrgcmeal and the 
building of a front wall and partitions to 
make il the most salbfactory borne possible 
In such a place Warm in winter, the heal 
Ing probhw will be solved, and wiifa a 
porch awning for summer, it will be tbe only 
cool place except the observatory on the 
mountain 

Such will be the home and the working 
quarters of two Ammciii obaiirvor> for the 
next three years at Irast The men are 
•larccly to be envied even by the most op- 
timistic They will be exiled on a baiyen 
crater in the wildernm, seven miles from 
even llottcntut neighbors sihI 60 miles from 
a falr-aixcd town To cover even that seven 
milcB they will have to scramble down a 60- 
foot precipice and then pick their way three 
miles over a stream bed tu their automobile;. 
They will have to haul their supplies over 
this route and derrick them up the precipice 
There b no dialer in tbe cup itself, au that 
until the contemplated reservoir oaloheH 
enough from ilie meagre rainfall they will 
liive to haul Uib from tlie fool of the preci 
pice 

Mr hat are the comprrwatioSis for thb iso- 
lation and loneliness f The phonograph 
and thr radio, of course, which will permit 
them to listen in on Cape Town and Johan- 
nesburg, booka and games to fill their lei- 
sure hours, hunting nf soita.— epringbuoka, 
gctnabucka, komloos and even leopards. Bnt 
must important of all, a work which la alv 
sorbing In time and energy and which pram- 
isrs results for which any nun might be 
proud to aacnfiee hiinsrif for a u dUfllcWt 
to conceive of gay icleniiflc necomplUkment 
whose renaUM would be more immediate to 
rvery ktunan being than that of the perfect- 
ing of long range leeafker /orecuring It 
would rrmoTe much of the clement of risk 
in tbe fanner's eoonomk Ufe. Il would menn 
safety to the sailor and to tbe airmaB* It 
would mean the eUmination of waste and 
lost to the bualnesa man and ifs eeonoalo 
significance would be IncelcuUblis. 

The Smiihaoiilan Initbutloa, of wane, 
does not propose to cuter tbe field o( wettber 
forecasting. It Is an Inatllution for tbe 
learning of nevt facts for the Incfstse of 
knowle^ amoBg meg, Vbat h la torn 
■eehing to do b lo unravel the faota ooaeera- 
ing the son and Its Influence on weather. 


ill 



Dr. Lharlrs G Abbot and hie Invention, the eUvcrwlJefc pyrohefloneter for mea^ 
nrlng the heat of the pan's ra^ wbicb b being ns^ by tbe Smithsonian Inetitn- 
tion In connection with w. Abbot's new nsetbod of weather prediction 


thr dllfirulty of arrms tlie bleakness of its 
winteiB snd several other drawbacks 
Dr Abbot left northern Africa and Ana 
Mjdot liltlo ihrcrrd by the sites they nf 
fere<i 1 1 IN next objrclivr was the region 

ahoiil Quetta in Hnlish Balurhisian The 
lirst rundiluin to lx- md in considering ■ 
sltr in this stampiog ground of ibr warlike 
hill tnbes was the ufriy of the observtrs. 
Formerly the savage hdl men used lo pour 
out on the pblns of Delhi on raiding expe- 
ditions. The British have csiabhihed posts 
in Balurhisian and easterly to put an end to 
this hut the hill men are no leas worth 
wsiehing for that In going about in tbe 
neighborhood it is the regulation that each 
■uto shall ciiniuin a loaded rifle and two 
men ahir to uw it, besides the chsuffcor If 
ladies are lo be of the patty, two days* 
notice to the garrisons are required 
In surh country is ihb Dr Abbot in- 
Bpceled Bites He finally picked on Khojak 
Peak, 70 miles northwest of Quetta and only 
ten mtlea from the Afghan border This 


MoDDt Monlenima m Chile, have 1 ever seen 
quite so pure a sky as 1 hw there " 
Reserving decbion on the Baluchbtan site. 
Dr AJibot set out to invetilgaie his last 
posalblliiy — Southwest Afnca. Pushing 
through the big cities of the Dnlon of South 
Africa he retrhed the upland couniry which 
haa been given to the Hottentots as a reser- 
vation. He thus records his Impresnons of 
the heavens at night in this area 

“It was s glorious sky At one time 16 
of the 21 brightest stars of ibe whole heavens 
were visible. So exceedingly clear was the 
atmoaphere that the great eUrs went biasing 
down to tbe very hnriaon and were blotted 
out, one by one, by the UlU 30 mllra away, 
with light nlng-Uke auddeoeae Before auch 
an inspiring sight sleep came but fitfully" 
Dr Abbot addM tbai no one renembered 
any nJn for ten mooihs oo that lie could not 
but deride timi If a site could be found, this 
wai the Ideal spot lor bis obeovatory 
The following day by auto and on foot, 
guided by a Hottentot, Dr* Abbot oUmbed 
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AftifieUI U^InlnK make* • dirrrl hit on an unprolcried mlaUtiire oil tank In 
a dcoHNiHt ration of U^tnlnc protrrtlvc mratum 


When It done tUi It win leave their 
application to other ageadea. 

Tbfl Smlthioiilaa Aalrophpeleal Obwrfi- 
iiiry haa concrete proof that It la on the 
nahi tn*k. ^jUnce 191B, for Inalance, the 
Vl'eieher Buruu of Argentina haa been mak- 
ing weekly fniwLaaia on ibe aolar conatant 
valu*^ recelvcH frog) the SmUhaonian ob- 
^rnrarory In Chile Theac forf'caaia haw 
jimved BO valuable that the governmeni Ib 



ExperlmeiiCe with ardflelal Ughtalim. 
Ui^lnliig rllher atrlkca a rod c»r 
atrlkea the gro oo d at leaat four Umee 
the leagth of the rod mwmy 

able to mII them to buBinew airn amf 
firmrra. 

iTom the point of view of eefely, ecceeei 
hiliiy and sky oonditlona, Mt Bnikkaroa waa 
the moei favorable epot found by Dr Abbot 
for the obaervatory to be ntabllahed with 
National Geographic Society funda He ea 
pecia to have gnod weather for obaerving 
every day throu^boiit ten montba of the year 
and three quarten of the time In the re 
malninf two montba— the ao-called rainy 
BeaBun. Annual rainfall averagea about S 
inchea. Although the new ittUon ie not ao 
high aa the one In Chile, the dryncae and 
clrernena of the air are very extraordinary 
Having picked hia apot* Dr AbUftl had to 


obtain a vote of the Hottentot tribe to per- 
mit him to locale there. This he got caally 
In addition, (he gommmeni of Soulhweat 
Africa proved cordial to the project and haa 
amlgned Mr A Dryden. Public Worka In- 
apeolor, to build the obaervatory at cost Free 
jmpoAation of the oulGt ta also guaranteed 
Meanwhile the outfit in America haa been 
nude ready The two nbaervrrN bare been 
picked iHiey are Mr W 11 Hunver and 
Mr F A Crwiey, IhiiIi of wlmm have Rpeiii 
yeara under Dr Abb<it a direction on other 
olwervatoriea of the SmlthBoniiin InBtitutlon 
They will leave fur Africa In July and it » 
iwp^ that obtervationa will begin in Sep 
tember, and that daily reports will begin to 
be wired to Waihingion about alx luantlia 
later 


Protecting Oil Tanka From 
Lighining 

The recent oU fire in California, which 
reaiiltod in the death of two men and the 
deainictlon of more ilun llOiOOOjOOO in oil 
and property, waa altribuied lo lightning. 
The lightning haxard la well known to the 
oil Induauy and atudlea of protccilun meth 
odf have been made. 

Oil atorage tanka are neccanarlly ao large 
that reinforced concrete tanka, rather than 
thoae of metal, muat uauaMy be u«ed These 
concrete reaervoJrs are frequently 500 feet 
In diameter and aometimea In oval form aa 
large aa 600 by 1,200 feet and SO feet deep 
Aa many aa 25 or more such tanka aometimfs 
make up a ^ak farm ** The tups are of 
wood, often covered with felt as a protection 
from the heat of the sun and the consequent 
evaporation. 

Very frequently, enpeelally wlih certain 
types of oil, the epare heiwcrn the aurfare 
of the oil and the tup of the tank becomra 
filled with an explosive mixture of air and 
oil vapors. In general, no lightning protec- 
tion is uaed. 

F W Peek, Jr eonsulling engineer of 
the General Electric Company at Pitlafield, 
Maaa., apeaking at the annual meetiiig of the 
American Petroleum Instiiuie in Los An 
grles last January, desenbed experiments 
trluch had been made in the Plttsfirid lab- 
oratory with artificial lightning and mlnia 
ture oil tanks, and told how protection from 


direct hits by lightning ran be Herured The 
following written from notes made during 
Mr Perks address, are uf internl In ti**w 
of the recent uil firca. 

*^fn cnnsidleriDg oil lanks, two caorM must 
be kept in mind — the tank (.onlainnig rx 
plonlve mixtures and tlie tank free from Bueb 
gases 

**Wlicr« there are rxplojijve mivliinR. the 
proleiimn problem is exit^dinglv diffiiuli 
Just as a cunvidt'rabic vollagr nuy appear on 
elcclrli al traruin}w«toii line's a milr or iiHtrc 
from the lightning diH barge, lirraUBC of 
*wir<.lrsV or induction rlTirl mi mav HpurkH 
be causrd by vohugf's inHm til in nietal parts 
of (III tank, fviii tlmugli llic lank i<i imi 
airuck dirrclly by llie hgliliiiiig A Bpark 
at 'iOO \ol(fl. raniHii bj a lightning stroke 
icvcral miliB away could ignite ibe niixtun 
and lauHc gnat damage 

*Tf a lank wire made completely of jiisu 
laiing iiiali'fiul tlirre i mild hi no spark hut 
then, ari bIwii)'! pitK^, nulls londucting 
strips, ami no on more nr Ii-hh iMiilatrd 
GrniiiMJu) Sins siriiiig ovi r llir tank, as in 
the 1 ise of p prolntid irunainisHion line 
Would ndut*- lii, volt igrs A grounded ihu 
J ltrli ml <ugi Hiaild rnluie the vnltagra to 
abuui oni !■ nth Tin liu/.iril vniilil lie re 
duied bill it would only inian llml the Htorm 
would hail to f ome i loNrr to taunr (he little 
spark liie onlv Bafp nii'lbiHl where llieie 
IS exphwivr gBB is a compIciL metal link 
iiuutlc of wlinli no sparks ran o^tur F\en 
then, however llitro in dnngrr wlien pro 
jecUon* exleml from the siirfaci 

•"Dtlnre explosive mixtures of gusts ran be 
kept from tip; tank, the rbuni.e of imliierd 
voUagis (Busing trouble is small Din'cl 
hits however cuufd Bet tlie oil-soukeil nmf 
on firt There are a numbtr of pnm iplcB 
discovert (I in the Pittsfield laboratory, lluil 
can be applied to prevint thn tank from 
beiog slrtick. It has been fuuiiJ for in 
ataoer that lightning never atrikes the 
ground nearer a condueling rod than four 
times Its height If tin lightning doc^ not 
■trike the rnd. then it hits iho grciind Bome 
dUtanco away A number of rods properly 
placed aliout the tank would either take the 
blu or cause the lightning to mrike the 
ground eomo distance away Grounded 
irircs strung over the tank, a grounded metal 


net nr nirtui ronf afford prulecliun against 
direct hits A tank made cnmplclrly of 
metal is Ideal here also 

The rpBcarebps. which slaiwed tluit a min 
standing has 15 tunes the chauce of b( mg 
Blruik by lightning iliai a man flat nn llie 
l^roiind has hhnwed that a storm discharging 
over a lank farm is Iikily In slnke it They 
also showed ihut it la the edge of a small 
lank wliuli will always he struck while the 
\iry large tankn may hi hit anyvhere 

TIm- iiivc^sligalionv al-«u shnwi^d lhat rx 
]||||SI\C gases may be rut ufT by sparks pro 
duced liy means oilier tluin lightning as for 
jnnlarN e stain sparks pn/ducid by friction ** 



Thia rvllcetiuir Icicscope root leoa iIuib 
tnn dolUra to moko 


Another Amateur^a Teieaeopm 

The (lesrripiton of a Iftng focus Henrhel 
ian type, rcllrtting tclcscopr has hern n 
ceived from Mr A B Hayden, iu maker 
an attorney and an enthusiastic amateur 
telescope maker who lives in Manchealrr, 
New llampahire A photograph of the tele- 
scope IS reprudured above 
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The Luncavtf mirror hifl an iperturf of 
and a focal length of 1 12M£ 
Inches 1 he mounting la uf (lie alt ttumiilh 
type and Iihh ilnw iiHilion lianilica in Imlh 
altitude and azimuth 1 h< mirnir in mounted 
in an Iramcnnrk, inatfad of u iloaed 

lube jind in prolixicfl from rroR'^ lights and 
rrHiLtiiins by a IkhkI, sliown at tin rear or 
limir eiif| of llic trlrucnpr The e>epietfl 
IS HimilHrly protected It is mounted a few 
ilrgrreN oulnidt of the optical ams so tliut 
till idiMrvirR head does not intercept the 
liyhi intrring the ttdescuiie 

llefaiiM.* of tin great fiHul length as mm* 
parnl with the operturc there is no pt-rci p 
nhh dinturtinn of the linage llir llcrKhel 
lan type of mounting doi|H.nHnk mih the um 
of prbtiiia nr diagonal mirror, ullliuugh it 
lioa other drawbatka. 

1 he total 1 ost <d the irlefiro|>e. rxi lusive 
of the finih r, wun Jchh than ten dullaro, 
acconhng to Mr llayilen, who la now work 
mg on a twelve-inch ( assegrainian type of 
leUfHupe with 52 Inch focal length ihia 
Inatruxncnt will luvi a Raed equatorial 
mounting, with a shelter, which will make 
It more eipeiisivr 


WhUUing BvckwardSf an Exampie 
of Railroad ConMervatUm 

Where should a locnmnilrt* whistle be 
placetl? Why are llio wlibitlca of locomutlvn 
oualoaiarlly placed dim tly behind the Meam 
dome, the sand box, the bell and (he atark, 
outtlng off moat of the sound which ahould 
be thrown ahead of the engine instead of 
out to the aide and behind It^ 1hc whliule, 
aaya Profeaanr Foley, Hi ad of the Depart 
moot of Phyaira at llie IJnifrmliy of In 
dlana, writing in Railway Agt (New York), 
ahould be placed dlrei tly on the front of the 
locomotive and should be provided with a 
sound reflector so that the warning signal 
will be thrown strongly in advance where 
It ran lie heard by moiorista seated within 
closed ran. 

Duuhlleia, when locomotives first liegan to 
be cummoii, nearly a eentury ago, the matter 
of placing the whistle on the locomotive was 
of trifling moment There were then few 
competing noises. Today the motor car has 
changed ihn situation The loemnotlve 
whistle Is now Important as a warning Yet 
■och la the conservatism of railnnitl men 
that the obviously delnmenial habit uf 
placing the whistle in the wrong pla< e has 
lived on for derades 

Profnaor Foley estimates that it is ensling 
os the price of 4000,(100 tons of coal yearly 
to blow whistles which lould be blown to 
bMter advantage and with far less eKpemli 
ture of energy if the whistles were not 
maskeil and raufflc'd by the varioiiN obstriu 
tlona raenlinned above lie says lliil *"lhr 
location M t loeomotive whistle is usually 


■bout aa bad aa if it were plaeod inside the 
cab or undtfT the locomotive itself* 

Bearing quite directly on this sitaation la 
the fact that for many montlw the railway 
juurnala have contained a running discos- 
Sion of the lack of eoMcge trained men willi 
new ideas and a fresh point of view, in the 
railroading profeasiuti. The college man 
unlike the present-day railr«iad man lias not 
been brought up for years in a cin-le whose 
traiUtuiiis are so strong that they tend to 
crush nut onginalify At the present time 
extremely few railroad oxreutives are cni 


lege men, and even if the railroads are 
lieginning to dlacover their lack in this 
respect, the young college graduate with 
few exceptions has pruverl unwilling In enter 
the urganixatinn of the average railnud 
company i>«H4iuae he feels that nearly every 
hand will lie set against him Men who 
have slowly worker! llielr way up from yard 
foreman to super inlendetil or from telegraph 
operator to president do not as a rule take 
kindly to the <4ilteKe man They feel that 
he doca not know whut they call **goo<l 
railroading* whiih is to be learned only by 
almul forty years of actual experience on 
the railroads ^ the whistle, along with 
many other similar details of the roilmad 
world, still remains where it has always 
been 

With his new whistles and refleeturs. Pro- 
fessor Foley runrliK ted Some intereoting 
tests Hr took a Imnmolive plared it on a 
him table put a man in the rib to blow 
the whistle, and then drove in a closed car 


to a dJtUnce of 1J200 feet. Mopped the car 
but not the motor and Kstened whenever the 
whistle was blown. From time to time the 
locomotive waa turned farther around on its 
turn-table, tliua slmulaiing the average con- 
ditions of audibility of a whistle all aronnd 
the lionznn He found tliat the sound of 
the whistle is nearly three limes as intense 
on either side of the locomotive aa il is 
ahead, where it ought to be loudest He 
proposes not only to remove the whistle to 
the very front of the engine, but to p1ac« it 
in a simple sound reflector like a bowl As 


the second diagram shows, the audibility 
would tlun become four times as gre^t in 
front os in the rear **Fven a mule knows 
that sound can be reflcctcfl,** aays the Pro- 
fessor, '"for the mule tuma his cars in the 
direction from which the sound eumei.” 

We reproduce from Profeasor Foley's 
article a diagram showing the relative in 
tensity (doited line) of sound all round the 
horizon from a locomotive liaving its whistle 
placed In the usual position, also a diagram 
showing the relative Jnteniity when the 
whistle is placed on the head of the engine 
and in a reflector It will be noted that in 
the first djagram, showing the present ron- 
dltlons, the sound Is actually ttrongrr behind 
the locomotive than in front of it, and two 
or ihrep times aa Intense at right angles to 
the track as along the track 

To make matters worses when the loconiD- 
tive is running (as it was not in these tests) 
the exhaust steam and smoke and hot con 
vection currents from the holler are swept 


book over iba loeomotive, gbeoribJng mpeh 
of the energy of the whistle. *lf nayo n e 
doubu this sutemoBi,’' asserta the Profemot, 
**let him Mand on one aide of a bonfire and 
talk to someone on tbe otber side He may 
fall to nuke himself beard at all * Tbla la 
due to the foot that a part of the energy of 
a sound wave is reflected when it falls apon 
a stream of hot gssca, 

Benjamin Franklin'i homily about “paying 
too much for the wiuHtle ' hecomei appoaite 
when we read that a Yocomoltve wfaiatUjQg 
two minutes out of each hour thua conaoiDM 
30 extra pounds of coal and 273 pounds of 
water hourly The smaller but coneclly 
located whbitle advocated by Pnleamr Foley 
would oonaumo ranch leas If given a ohanca 
to work at its best advantage 

Some railroad men have already objected 
to Profeeaur Foley's plan, stating that tbe 
whistle is not merdy a warning to motorists, 
but Is a signal which muM also be beard by 
the brakeman at the rear of the train. Yet 
the two diagrams show that with the whittle 
placet) in freni of the stack and within a 
reflt^r there would still be oa great audl 
bihig behind the train as there now Is la 
front 

Tbua for nearly a century the rallroada 
have been wfabtling backwards. 

• • • 

Radio4}paraiod Furnace Melie 
PreeiouM ilfwla£a 

A NEW kilowatt radio-openied furnace 
fur melting platinum and other metals has 
just been Installed in the Mdallurglcal Di- 
vision of (he United States Bureau of Stand 
ards at Washington, according to a short 
article furnished by S. R Wlntera. The 
vacuum lubes used In this spparatos are 
identical in sha|>e, aiie and charactcnstlcs 
with many of the electron tubes found at 
any radio broadcaating starion Six 2SU-watt 
transmitting electron tubes are employed 
The 110-volt, 60-cye1e eleriric bouse lighting 
system Is the sole sourco of power, no motor 
generator batteries of other current supply 
being required 

The purpose of ibis high frequency con- 
verter IS to change the 60«ycle electric 
lighting current Into one of high frequency 
—on the order of 300,000 cyrlea per second 
This frrqurnry nr wavelength Is employed 
to raise heat for the melting of pUlinum, 
gold, or other precious metals, instead of 
being used aa a medinro for radio signab 
iiig. In the production of pure platinum, for 
example, this type of furnace Is peculiarly 
fitted, and little dlflkulty is rxperienoed In 
reaching a heat uf 3,000 degrees Centigrade 
(5,430 degrees, Fahrenheit) 

This variety of furnace, tbe loventioD of 
Dr Edwin F Northrup of Princeton Uni 
vrrsiiy, is capable of heating with marked 
rapidity A crucible filled with graphite can 



Hie Noithnip Ugh-frequency foniare al the United States Bureau of Standards 
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he wbiMted to a tempeniare of <500 do* 
grooi, Fohraalielt, In than 20 mlnatoa. 
Yeti ivlth iUs d^nse of heat on tbe inaldo 
of a aieel furnaooi the icmperalure on the 
ontdkle H not hkelf to cac^ 212 degreen, 
Falirenhritf *a condirion oontiibuilnjt to tbe 
opemtoi'e oomfort, eapeclallj during the 
Mtmmcr akratht. Tlie cepoclijr of a powerful 
fomace of thli type^or eumple. wbrn op- 
erated hf a 204Ulowait, high frequency con 
mter^la auggeeted by lie aohievement of 
rndtlng S5 poundi of copper per hour, or 
between GOO and 700 paamb ^ thle meial 
la tbe coone of eight honiib 

The Nofthrup high frequency furnace worke 
on the prlnclide of a tnniformer tn which 
tbe prJinary ie a conduotari In the form of ■ 
coU of copper win or tubingi and the aec- 
ondary U a nuM of oonducilng material 
within the ooiL The correot wtihin the 
primary coU doee not heat up much above 
room temperatuTOi tbe coll being water 
cooled, but the mam within It, forming Ite 
uoendaiy, to rapidly heated to a high de- 
gree. Thoa, this type of furnace should be 
ibought of aa a tranaformer in whkli. Instead 
of attempting to reduce healing effects to a 
minlmnm, as Is the case with the ordinary 
iransformcT, these effects are exploited as 
fully aa poaaible Aa a transformer it would 
be highly lacfficienL Regarded as a heating 
furnace it Is Iriglily eficient and effective 

The hlgb-frequenoy converter sometlnieB 
produces interference with the reception of 
radio communics lions. The amount of dis* 
turbanoe caused by this radio-operated fur 
nace is a disputed question, some claiming 
that it IS cnnriderable. while others maintain 
that li to a negligible quantity 

Strange to say, thu aame furnace may be 
employed for Jnercuing the eficlrncy of the 
vacuum tubes used in xadlo receiving sets. 
Quite recently, In fact, licenses were Itnned 
by the Government to tbe General Flcciric 
Company, tlie Western Electric Company 
and to ihe WesUngbouae Electric and Manu 
facluring Company, permitting them to man- 
ufacture high frequency apparatus for heat 
lag the loierinr parts of vacuum tubes while 
gases are being expelled Gases in the 
metal parts of such tubes are said to be 
more readily driven off by the induction 
method Just described than by applying heat 
to them during evacuation^ he farmer 
method 

Tbe converter, which transforms the 60^ 
cycle electric current into high frequencies, 
la enclosed In a ineial cage. On Its face la 
a ewiicfaboard, containing a wheel fur con 
trnUlng the electric power and indicating 
wailneter Tbe three eswnliaf units of this 
converter are enclosed In the cage These 
ant the coodensers, a transformer, and a 
discharge gap The Utter has two elec 
irodes which are rstoed and lowered over a 
surface of mercury held in a metal con 
lalner A hand wheel on the face of the 
switchboard » manipulated fur raising and 
loweiiog the eleruodes. The power deliv 
ered by this converter may be varied from 
ttiu to many kilowatu by changing the dis- 


tance of these electrodes above the surface 
of the mercury The transformer steps the 
line voltage up to 6j000 volts. 

• • • 

Fol PoiaSoe$ 

CoNTnagY to popular belli f. the day of 
cltance discoveries is not eniJn ly past Ft-r 
haps the latest case to that of cuntrulling the 
shape of swcei potstucs by using certsin 
fertilizing elements. 

1b 1921, while digging sweet potatoes to 


measure the Influence of differeni amounts 
and kinds of fertilizers on yields, L O 
Schemer I torn of Ihe New Jersey Agricul 
lural ExperlinenI Station observed s marked 
difference In the shape of tubers coming 
from tlie various plots on which they were 
being grown Schennerhorn at once fol 
lowed the clue wluch pointed to fertilizer 
Influence 

This wtts a rather startling discovery, since 
both growers smi scicntisu have always con- 
sider^ such variations s natural plicnom- 
coon beyond human control, like the shape 
of leaves or the color of an animalV rye 

Four years of lubsequent lesle Gnolly 
proved that potash will influence the shape 
of sweet potatoes. A fertilizer containing 
but a small percentage of potash produen a 
largo number of spindly tuben Within lim 
Its, increasing the amount of potash increases 
the number of chunky tubers. The coraxnon 
commercial ferillizcr containing 3 units of 
nitrogen, 8 units of phospltoric acid and 8 
units of potash, and known to the trade os 
a ‘'3*8-8," wni found to be the most rconom 
ir^l from the standpoint of proilurlng the 
most chunky tubers at the least cost In 
other stales than New Jersey, where the ex 


perimrniaJ work was done, differenrro In soil 
and climate may require a slightly different 
proportion of potash. 

What this discovery will mean to sweet 
potato growers in guiding thcir use of fer 
tllizers miy be seen in the average rrsults 
nhloinrd in Schermrrhurn's tests berldirers 
with no potash gave* such a largi pirc-enlage 
of >«pituliy tubers that only lUO bushels an 
at rr were marketable The same quantity 
of a 3-8-8 with its 8 per unt of iiotush, ga\c 
1*»2 bushels per acre — a 'ii percent increase. 


This discovery if nuule use of by iIil 
larger sweet potato growers, will mean lu 
them a saving of hundreds of thousands uf 
dollars a year 

• * • 

A Warning to Amateur Tpleacope 
Maker a 

Itr the Stienlific Ameman book, “Amateur 
Telescnpe Making.” pages IS and 19, tlie 
telescope maker was advised to coat his 
inirnir. afirr silvenng it, wiili a laiqiier ill 
luted ijx Id one with amyl acetate In ivr 
tain cuHTs, lacquer diluted at the ratio of 
only two to one has been supplied The 
lailer ratio uf dilution is tlial which Is nearly 
always used when tiui lacquer is appbctl to 
silverware, but it to ton thick for irlrscojH* 
mirruTV 

The manufacturer of tlie lau|uer was vjs 
itrd and, when fully ocqiialntcd with the 
peculiar requircmrnl. slated in a very friend 
ly munuer that since oo gre^t a dilution was 
very unusual it was possible that the ihickir 
lacquer had been sent to our ti lesrnpe niuk 
ers in some tom's by well inleiitiuiit d <ni 
pjfiyers It sljould bo obviuus, however to 
anyone tliat these iiianufaeturers have dis 


played ronsiderable patience, and a desire 
lu aid science, in filling hundreds of small, 
onc-dfillar orders requiring apecioJ parking. 
Slid HO on, since thiy ordinarily deal In much 
gnalrr quaiilillcs of laiqucr 

To cnaJilc thn telescope maker to decide 
wliethir or nut bia lacquer is suOicienlly di 
luiiiJ ill) writer made a anuiJI crxpeninenl, 
with tilt folltiwing residiit lacquer diluted 
at two to one Is almoot os thick, in the un, 
as olive oil It fluwa in an almost unbroken 
stream from u small stick and when poured 
over u It ti piece uf ginss It runs down quilo 
di libcrniLly l^iiquir diluted six or eight 
lo one IS nnirly as thin as water, drops from 
a slick bv dro|is und quo kly runs down A 
imne Ilf glass. If found in two to one dllu 
Imii on tiiiiire of uuiyl irciaifl may be ob 
tuimil from tin. drug sloie for a few cents 
and the proper diliilinn maile 

Several umuleurs have expressed fear that 
toi qut r Will injure tin opijuil quahtiei of 
their mirrors Hus raeibud uf prutectiflg 
them iH not however a novelty It was first 
tried at (he Pans Oliservalury and, according 
to Bell, 111 his excellent bmk “fhe Tele- 
sinpe,** f Ml (.raw flill Book Col, it has 
bi-eii in use sini e J9I3 al iho Harvard Oh* 
Hcrvalory/ junirularly on I lie 24dDch re- 
flector R W I'urler hon aim used il for 
yrxrs and confinns thn aullioritlno mrotioned 
alxivc However, Bell emphasiErs strongly 
that It must not be useil too thick- Ho 
recominenfls a six lo one., f>r even an eight 
lo one dilulnm 

Inqulriea rerrived iiidirate llie idvinability 
of Issuing another warning In making the 
houLBull test the lump i-hinilil remain sla 
tioiitry Tf moved with the knifi-cilge, like 
formula ut-ed ( page 62, * Amateur Telforope 
Making"! will bring about a «rnnus caw 
of over-eiirreetion of the mirror dnubling 
llie desired lorrei lion unless changed to 
r* ovir 211 

* * • 

Moat Potverful JS arrow Cage 
I^omotive in Exiaienee 

The tiigmteis who htraird nur wcsierD 
railroads, through tbe Rockies and iho Cos- 
ladc Mountains, fuiind ihrmsclves confronted 
at times with a heHildenng task If tbe 
roads were to handle the heavy pasoenger 
and freight trains wliieh would be required 
as the Country developed it was necasary 
to keep iho grades down below certain 
iimilB Hence, In Lrossiiig the mounuins. 
ihn mgincer, in order to develop his lino 
wiih rt.asunable grades, frequently had to 
gain disianre by swinging his line to and 
fro lip the mouniainoifle until when he had 
rearhed the tup, (he distance traversed by 
his locBlefl line. In extreme cases, would be 
many times as great an tbe distance iiieaa- 
nretl in an airline from valley to summit. 

Nowhero was more diOKult mountain 
country enrountered than in the territory 
luvercfl by tlie lines of tlio Denver 8 Rio 
Grande Wesiern Railway So rootly was 
the loiiMruniun that il was decided to 
iliire tluT gage from 4 feet S% jnehes to 5 
fret for many years the system remained 



The plot trealed wtoh a fertUiarr eonuinlng eight percent of potash produced 
these deslrably^a|MHl potatoes 
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Mruad lant mounlaln ioiomotivr oml on Ihr monntaln diviMon of the Denver 
and R(o Grandt Wr*i|rrn Kallroad Wfighu rngine and tender, loaded, 64i,600 
pounds I rrlliidfeH, 28 Inrlit-s b> 10 Inches | horsepower, 3^00 

iiurrnH gage kiit gradiisHy is traftii in I lit naitnH gigt hd>* gon< up from 2D 

treased ihc liiim huvt btin c hanged from inihis by 24 imhcs tfi 28 imlitt* by 30 

narniw tu broad gage iiniil only itrtain iiii hm that the length over all has inrn aw d 

sulnms of the l-fooi gage ^yvirm an now fniiu 67' j feit to 0^ feet, the hfighl from 

in operarion 13'^ ftrt in 16 fret and llu width from 

Ur bhuW a profile of a portinn of the jimt umler 10 feet to ovi r 11 firt The 

narrow gage line on thi rouli from flenver narrow gage tender cainew 3 (XK) gallons of 

to Durango lommenung at Alamosa and water and the broad gagi 14000 gallons ami 

< xtending to Arbobs It will be seen that |t|p Imid of coal has iiirnawd fniin 8 lorm 

nut only are thf gratbs heavy the maxiniiiin jj luii« 

V trying on cerlain stn irhes nf the line from 
I 42 piront tu 4 pfnini but the curvature 
of till line IH also ixtremcly Mvin tlit 
maiiinuin varying from ciirvtH of 10 tb^nis 
to as high as 20 dtgrrrs dii«<| pai 

titular attinlion to the seition of linr In 
tween ( hama and thi summit at (unibns 
where there is a gratb of 4 prrrrni an I tin 
maximum curves are 20 dtgrees M n 
over ihf wlhde amount of rurvUiin is I'lM 
digreea, or marly ten (ompleie dribs 
1h« gnat diflinilly td opt rating freii,lii 
and passenger trains over tims with Ihuw 
grilles and eiii vat lire will he underniiHMl 
from the fait that the piimipil rtitls of 
the rouiitry huvt spun hundreds of millions 
of dollar*- during the piM Iwuilvlivc years 
111 taking the i urvalun ( lit nf thr ii Inn s an I 
in cutting down the gnitbs mi that on soim 
systems a grntb of 1 5 prrrrni mil '> iltgin 
curves arc thi ninimuiii Si diRn uli is the 
country lhrout.h wlin h this inm w guge lint 
ninr- that any tm h rctlinli n nl dir>alnrr 
and grades would hr pr Inliilivt m t only 
bteaUM nf pliysii ul diffttiillirs bill ImitiiHi 
of the cost 

Wt pKsrnI ilbisiratiiins of tin two lutr*<l 
and moHi iHiwirful Incomotivas which m 
opr ruling trams r \er tlir iiinunlmn divmn iis 
of the Dtiuir & Kio ( riiub the one I ring 
used for iiarn h p ige ttpr isliiiii wnl tin 
utlit r r n thr I i ■ i I ( iM hin s 1 hr n irr w 

Kige liKOfiMliw m ihi m s| iHtwtilul if its 
bind in txiHlinii in I i| m rt allv n ni iL 
aide that so niiiih wtiplil iinl |Hwtr t u) I 

lit asst mbit d tu un c ii^ou < nii ddi of 
r periling on Irark only f fitt wi b r -pr 
cullv wlirn w< rtimnilHr ihii ii his ii run 
imiind curves tf ns hiii.li is ’O tb^r rs 
11 k siritt of It* ^lal)lllly liis in ll i fi t 
llial III spitt of the hr ight mil bulk i f tin 
1 lonyitivc Us dnUr of privitv Ivrtnust- of 
ihr grr it weight r f r y lindr rs frainiM 
win els and di icing ^tnr In h \try I iw di wn 
Monijcd siidiiliiv IS fiirthi r a suntl I y 
Bivint. a hi^h sii| 1 1 t K \uiinn if si vi rat 
jiH lies III ibt fill I le rail of iln iiircis 
tin totul Wdjil A the tngnn im1 tinbr 
loadrtl ifl 286 6(X) p undi How pnil is ihi 
iiirrrasr in weight nid |H>wir of a broatl 
l^a^t ( nginr due to iln tit^r ilimensinns 
IS St III by a (onipiii' n tf this nariiwy^igi 
1 iioiiioliM with lilt Ijh si br lad gagr b r i 
III lici built for III uiii 111 ! sirviii for thr 
wh le HI Ight of lit engini and Irn Irr 
liubd IS 6H 600 poiiinls 

Ur irrtsrnt herewith in parallel coluiona 
tlie pnncipd items nf ihi two Incnmotivis 
It will hr sectn that in llr bruad gage tvpt 
llu cylinder dimensions as compared with 


Th« hniviMt narrow-gage IcMomoUve. BdiIi for hanllog tralna over arvrrr 
moniitaiii grades of the D. and R. G. Weatrm Railroad Total weight, loaded, 
286,600 poundsi rylindrra, 20 inrhra by 24 Inrbeai hoiwrpower, 1,410 

rradily disMilvrd by many of tlum and is nitun that we an all auffcring from copper 

liable to bring about tlio symptom complex poisoning, for it seems thit we can handle 

known umler the difTerrnt name a nf hrmo five to ten one thoiiaaiidtha of a gram of 

chrnmatnsis, bronxed diahetea and pigment copper per day If, however, the amnoni 

cirrboais absorbed excreeds a cerlain definite limit 

As a coiuiqiience of modern economic the danger of pigmentation of the liver and 

and aiKtal changea, the latent Hangers of pancreas js evident Chemista ham demon 

poisoning from certain heavy milals sre now atrated thut preaentday diatllled liquors 

sudfirnly presented in the puhlir at large may cNint iin as much as 173 one ibonaandlhi 

(fsaolinc saya this noted nit dual jnurnal of a gram of ropper per quart, while samples 

of imme brew** have been found to show 


( ompariBon Narrow and Broad Gage I^iroiniitlvr 
Denser A Rio Grande Wrwlrm Railroad 
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( ylimb rs 
Driving \Kluil 
Hcibr I’nsvurr 
length Over Ml 
111 Ight 

^idlli Oyer All 
'fit Ight on Driyrrs 
liital Weight of Fngim 
1 ngim and I rndrr 1 1 a b b 
(apaiily nf lembr 


1 2D ins Diam , 24-in Stroke 28 mn Diam TO in Sii ike 


A I in» Dinm 
lOT llu |M r sq III 
67 It TSi ills 
IT ft 4 ins 
10 ft 

IITRTO ]]» 

]R7 100 lbs 
286 600 lbs 
SOOO Mis Watii 

8 lulls ( (I'll 

1 HO 


61 ins Diam 
210 Ills per sq in 
9S ft 
16 ft 

II ft 2^ ms 
2T7 500 lbs 
T77 000 lbs 
644600 Jbs 
14000 guls Walir 
22 Inns ( nal 
1 100 


Hurst p iwi r of Ko 

**Homp and 

Copper 

Sir 11 iv till tub iindi r whirli ilo Journal 
of iht Amtiitnu I/m/ko/ A^\oi\at^on (Chi 
t iM ) ixiMils nut tliul t qipr r should mit 1 h 
impbiyid wherr it miy mint* in rnntact with 
f hIs I tiniiks r*>iiriiBllv if they roniJiii 
auds f iny suit (upper it m stnted is 


in an edilunol, brniighl aliuut nation wide 
rone cm about lead Suiiidcs and syphilis 
awakened a new intciesl in minury And 
now iht hrMiileggcr brings r upper tu our 
tokuulugic attention 

Ak meTilieal authoriiiis (toint out the fact 
tliBt our rugans on clitmiral examination 
show a rrilnin nniuunl of copper riots not 


the presrni e of 23 une thouaandiha of a gram 
per quart 

It la pointed out that the inirodutllon nf 
the cupper into the drink la duo to the 
ar lion of organic a« nU in the math iliattU 
ing uvrr with the alrohul and acting nn the 
worm of the eondenser when it la made of 
copper rorklail ahakera of exipper or 
brase, lined with silver ur tin enma in for 
part of llu incnnunalion When the plaling 
of these mrptarlet wears off or disaolvet 
the aiifta readily attack the exipper Bui 
uu tilt shoulders of the *old Demon Ruin'* 
about wIikIi M.ntimmtslis|s have raveel for 
centuries elms not fall all of the medical 
juumal's obloquy It is pninled out that 
bniiinatlr containing arids la utniatly ahaken 
in copper sliakeni at soda fouiilaina and 
lliat topper pots and kcttlia ilso find uae in 
tile kitche n 

Ibc adviee of till medical authorities who 
warn us about these daiigem aecm wlmle 
M iiu Mivs thr mrdiral journal and ton 
tinut s rop|H r ahould not be rmployeil 
whirr It may rtimi in contact With fotids 
or ilrinks tbpieially if they ionium arids 
Ilf anv sort becaubc it la readily ditwulved 
hv many of thiin 

• * * 

ISoi A. Btiried Trea$ure Finder 

lx I lie Derembrr 1‘12'5 issue of the Srien 
tihc American we puhhihcd a brief non 
tr Imical lummary and critique of the aev 
tral nirihods of prospeeiiiig from abort 
ground, fur ores oil and au on One of 
the mrlliods nuntioned waa that which em 
plova the torsion or gravity balante This 
inMrument dcierminea slight variations in 
the density of tlir rorka lirnrvth the sur 
laie. and in that manner it hoa proved to he 
of gnat dsHistance in locating large, valuable 
diposiis of mineral and oil 

)Ro have now re(*rived for review a bnef 
irealiso entitlcsd * The hatvus Torsion Bal- 
anet " published by one of the manufao 
turen of these delicate inatrumcnto, L 
Oertling Ltd , London, P ngland This 
work of aboat 100 pages Hrsenhea the in 
airument. the netliod of observing, the 
planning of the survey and no on To quite 
a degree, it \* mattwmaliiAl The uso of 
the toruon balanre requires training, not 
only in higher maihematua, but in geology 
The inatniment cnau several thouvnd dd 
lara It la now in regular uie. espedolly by 
the large vU oonpaiuoa, but it 6am not Im 
e^to *1wed treasure.** 



Profile of dlfficuh Barrow-gage Une €»f Denver and Rio Grande Waotam Railroad 
aeroaa thr mountain diWdo whme the gradoa rench fonr p ar c o n t and the rarvoa 
mn aa Ugh aa 20 and 24 do gr o ea 



AUGUST, 1926 


SCIENTIFIC AMERICAN 


137 






V 


'\ 










m 






‘rW>' 








V' 




















?» 










fc^v 








m"'- 




.Vvr'J 






■W 


:fr^ 




: r>^r;v 




’X- *1^ 




r^.“' 




Would 

you? 

Y OU Lnow how broth 
rrs and sisters argui 
about things 

Wtll, here was a taat 
where the bo> was much 
put out because his sister 
would not accept the atten- 
tions ot his best friend, or 
go out with him 

She simpU rcfiivril dotU and 
he amid nc\cr find out \\h\ 

*'\ou wouldn’t citiirr," slu 
Knid il \ nu kiiLW w lut I 
Lium ” 


^ nil, MUirself rarrU L(iiii% 
v\hcM Miu hii\r ha)ito'>iH (uii 
idcnHaiil brratli) i Ini ** ihr 
inxidioii'i thiUK almiit il And 
iirii iiHir cIoM*^t (ncndu mm i 
tell \ou 

Sninciiines, ot course, halilosib 
riMncH fnwii «»inc dcip seated 
nrgiim. diMirdcr that reinurc*- 
protrssinna) idiire Biitu»ualli 
— and lortun mil — halilosis i** 
only a lorai amditiun lhaf 
^ lehU to the regul'ir use of 
Iistirinc as n mouth wash uiul 
garble It puts >ou un the 
Msfe and polite Hide Mnn- 
uTer, in nNinit Ln^Uriiie to 
combat halitnsiM, you are 
quite Mjre to avoid aore 
throat and those more srri- 
ouH lllneHtieB (hat atart with 
throat infeitionM, 

I isteime h illi hiod ferimn 
t'ltinri in ihc irifiulii and Iea\t' 
ihr hrraih swrri fre^h ami 
ilein A b> sul«fiTuUiiu stiine 
iiiher oilor but h\ rcalh re 
inn\ in^ ihc old one 1 he 1 
tenne iHlor itKell fiuicil> dl^ 
appears. 

I Ills ssfc and Inii|; nusti il 
anti'«eptic has dozens of dihcr 
ent uses, note the liulc circular 
that auncs with cvir} Imttlc 
> mir dniKRisl sells Lisicnnc in 
the oriffiual brow n package 
niil\— artrr Iff hulk Tliere sre 
lirtir I'lzrs 14- imiice, 7 ounce, 
t oiMiLr and V i ounce Bin 
(lie lirEr Mze for cctmomi -- 
I amhi’rt Phartnacal Company 
\aint / oufj f S / 


ChaUngm ' 

VII mako ■ Dltla X 
r with jam that If fW \ 






wacar wllb jaa taat u rn \ 

try ana taW al Uaterlaa Mh 
Taata, yaaH caM hack far mam 
unto* TITBE-IB CRNTS 
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The Nerves of a Nation 


Tkft rntmicude of our present 

S itcin Qt telephone conununicn- 
m wes beycHid the thoughts of 
men fifty years a|p. While at 
that time the inventor, had 
a prophetic vision of places and 
houses and factories connected 
by telephone, even he could not 
have foreseen the American city 
of skyscrapers with more tele- 
phones in one building than are 
to be found in many a foreign 
country. 

The nuused multitudes of the 
modem city can no lonm ^ 
served by wires strung in m air. 
We now have telephone cables 


no bigger than a man’s wrist 
each containing 1400 throd-Uke 
wires, carrying beneath the dty 
streets thi^ miliums of spoken 
messages. Long distance cables 
overhead and underground con* 
nect cities with one another by 
storm-proof conductors, now b^ 
ing extended into a country-wide 
network. 

Ac the present time nine-tenths 
of the 45^00^000 miles of tele- 
phone wire in the Bell System 
are in cable. The servloe of each 
telephone user has become more 
and more reliable with the exten- 
non of diis cable construction. 


Aubrican Telephone and Telegeaph Company 
AND Associated Companies 


BELL 



SYSTEM 


m its SBMI'ClNTINItlAL YBAR TBB BBIL SYSTBM LOOBt YOB* 
WABD TO eONTINUBD PROORBIS IM TBLBPHONB COIIUUNIOATIOIT 



Radio Notes 


A Remew and Commentary on the Progress in This BraAih^ 
Rofdd Communication 



A modcni riH o reeetvcr. bafcellto Jackefi protoct a«lb mi dM 

S.5. Hmmtbmr^B rmemMm^ wt. Note Um flralUe wooil— waihcn wUdb l—nlrte 
tkm hleh^jaenf ry w iw mmmd for ptofielae Into iIm Juki on iho ponol hwhinil 
tko operator. EmA. Jock ootro ap onJa to m dlfforent wovofenptk to vkich tibo 
triiwin liter esn bo tnood 


Telcfvtsloii Near Says EngiiieOT 

Tn.sviuofv It within the grup of reKtrch 
angiiteen am) hefnra a parJod of fira yean 
haa ptMfirfi It will bo poatibla to equip 
tranfmitUiiS tml receirlng lUtlons io that 
Ifateaen can m« what la trafiapirlng before 
the nilcrophoiie. aooordJof to Harry Saden* 
water, ofaJef ensinecr of statlona WCY, KOA 
and KGO 

**Bol I do not believe we want to do both 
toleviaion and ndio telefJioay almlfaiw 
oualy,* Mr. Sadenwater udd the Radio Qnb 
of America **lf a atoiy la ridlfullr told 
or a musical program la aldUnlly preaented, 
the entire performanoe ia much more baantl* 
fill If tbe actual acenea and the appearance 
of the artltU are left to tbe Imagination, ao 
the Uatener can form hit own pleaainf plo> 
ture of the heroine and the moat idUaliioi» 
looking aooandrel, and not have the oppodto 
typea appear beoauae the peraonalltlea were 
himt auitod by voice obairocterlatka for « 
particular part** 


found that there U a change la oondttlona 
from Jmnoary lo February In tbe atidy 
of January reporta. It was diaooeerod that 
moet of the bad fading waa fbtmd In t 
definite region between 200 and 4fi0 miflee 
from the tranamitter Tbe Febroary veports 
indicated that equally bad fading oc c urred 
at all dlatancee beyo^ 200 miles and was 
not confined to any partloolar aone. Ten 
percent of the report! record bad fading, 
S5 percent alight fading and 55 per ce nt no 
fading. 

It aeana that radio reception evaywbere 
la poorer In February than in Jannary and 
the enidneeri beUere thla dne to pome 
change In the upper atmoapben ntber than 
a change In weather oondiilona along tka 
anrface of the earth. 


^pli^W«ve Theory 

Data aecnred and compiled by the en- 
glneera at WGY prove the theory chat mbe 
wavea spUt Into a ground and dey wave In 


Receivliig Lice n ses for Bey City 

Aw ordinance to tegulale the operarion of 
radio reociveta has been paaaed by Bay 
City, Michigan. It provides that no citlnn 
can operate a receiver withont a Ucenae, the 
fee for which la two dollara. Violatlona are 
punlihoble by a fine of not In exeeia of one 
hnndred dollarB and ImprlnDoment for throe 
months or either A tUrd violation bringa 
about a revocation of the Ueenae. 


Weather and Fading 

HnmiAir wave propagation teats con- 
ducted by tbe Gen^ Electne Company at 
Sobencct^y, New York, with the oo u pero 
tion of ladlo fans in Tariow aeotlona of the 
United Sutea, revealed that barometile prea- 
fsie and weather have only a mlaer Jn- 
fluence upon brmidcaaling. However, the 
data show that signals received at Aort dls- 
lanrea are stronger when they have cone 
thfoogfa a roghtt of even prumuis, ihan 
when they have traveled from a fakj^ to a 
low pnaattre area or vke versa. Af dto 
tsBOBB of more than 400 mflea tbe oondhlons 
alone the sarfsoe of tbs asith seass to ksva 
little if any dfeet 

In essnsrttoi wltk Iks wsatlNr tofU^ ^ 
serratloiM vsn ateds on tad b was 


According to the apUl-wave tbaoiy. mam wave 
pomes along the groniid and 4ha other ttav* 
els 100 mllea or so abevo (be aorlape of the 
earth where It is refiectsd baek by a -ssmb 
oottdoctlag aorfBoe In the up per atmoiphen. 
Tbe groa^ wave weakens rapUty and be- 
oomm negligible about 900 nUlaa horn the 
broadcasting sutioa. Re cepUoa at peater 
diatanoea Is dne entirely to tbe d^ wnvO. 


EaEcliisIve Radio Shop Dooanad, 
Says Bataflor 

ExcuJim radio norse vQl be a thing el 
tbe past within a year or two is tbe opfadon 
el J. W Grlgiw Preddmu of one ef New 
Yolk's lafgest c^ndvn rsdto eetsJl m gam 
Isatlcms. 


In an nddtess baf ctre tbe Radio ! 

men* Anoolatloa. ^ add, lUi h*1kus 
beoaose daring the laat Uues ys 
sonal oainre of raefio has beoeo 

more starked. The seasoo^W ^ 

aborter at both endi, and the hnak Ik te nai 
the moBtha of good btadnesa gad bad 
nem mon and mote afauply J sfasi Im 
I ns s bndiwa ptetdMy boglss 
m pvr* Ostobsr 11 sad k 
Is pssbr wwrgTsnfiiMdrby Sl PtodoVi 


it pteuy nsaiWi 
Ikr, Umk 17. 
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bMiMH bft nlMA 
th*« few iH fei tih i ^ ifew A wll piM IdT 
th« fivr,* Hid Mr, GdOs, *V «ldtd m ifae 
MU mIh ikst tttp b« «k^ a«i «| poirttU* 
HU'ud EflofeHfiH dttfl^ t&w Rnaer* 
B*t ihfe U n hEHwnie mitai of ipMc fedl- 
ftfeft ud tvnr doripc the •vner, wUoh 
choBld MVtpfely bo Vbidfed id him food 

ptffMpJ* • 

Mc^OrffauBiM A«t tlM MOQoiifiil dotlero 
od d|D fonUKlft hudio toao othor Umd 
ol' wQ lad o diHDttd 

fna XbriTfe Oetobflb^ 


Ar Afmr ^PfsAF ud tho ndfe feopdoMr 
l«f tetMdii of tho AMrloaa W aphoBo 
■IM ttfatf u fc CHipDBr no BOW Iumwb u 
wpaApplInf Comptny of AaMrks,” 
TIid lOApdW for tbe ioeorponitloo. It wu u- 
nowiHd, k tint tin nik preikm dlffor 
ffoai ifaplB at nfoltr tdopboov ckpendoa 
and ean teafint bo noro affoofhrely 
htn^Mf by « aetwnte oupnhotfeii. 


•s&s&r 


Fm Ife 


Thb UnHod Sutca rwBbowopaaa ■utfona 
foniUb beuliV* B» marihato frw of obarpo. 
The DtiUah al^e tlJSS a bHrlnf } Franoo. 
IIJD and Swodon, IIMp The United Sutei 
Nafy noBipaaa autlofia furnlahed 126,606 
bHrttfi daring tho hut flooa] ynr. 

Mmf DbeoaHiuia Standard Tegtf 
tax ftmaa ol Standarda la oonaiderlaf 
tbo tarminatioD of the broadcaating of Hand 
ard frequency algnala, partly beoaoM of 
the locteaaing qm of plm oacilUton and 
the wide availability of reliable teating aer* 
ricaa at a number of laboralorlea that do 
commercial teating of frequency meten. 
The pieau oryaula hold the autlon on lu 
eiaet wavelength. 

Radio Iitereages Ctirratt 
CoBoiUBptlo& 

DtvtLoninfT of radio recdven which 
cHepeoM with baHerin and employ the 
homa lifting current, together with the 
feet that bmdcaat emetiainment keepa 
people at home, h reauldiig hi larger eon* 
rampdOA of dectndty, acwnllng to David 
Sar^. VIofr-PnNidcnt and General Man- 
ager of t^D Radio Corporation of America. 

**The types of bnadoaat re ce lvera which 
now operate CMipletely from the lighting 
drcidt require up to 200 walla for their 
operation,*' aald Mr Samoff. **The nomei- 
oua power aooeaaoriee on the market require 
fiten aevei to fifty watte. It la rcaaouable 
to aaanine that within the next three or 
five yean, by far the larger percentage of 
broadaut leeelvan will draw their local 
a ou ree of energy fnun the llgklng aooket. 
h la eHliaatad that the average of each 
r e p el t et i wifl cobdum energy at the rate of 
eight kUowatt-boun a month. 

**Radtp la keeping the people at home. 
Wh have aQ known In a gen^ way that 
tfala hie nanhod In larger monthly curreot 

hOUn 


Prlneeloii Statkm Talked vlth 
Hawaii 

Tag Mnoonm UnWeralty Radio Clnb*a 
fiOwielw traiwnltter baa been heard In 
TmIoodo, London. Cape Town and New 
^Hfeid, and two-way eomsniateatioa wh 
nambHdtaJ on one oceaahm with an tma- 
teor atatlon la Honcilnhi. Tha Princeton 
caRla 8 ML 

At jibe haglmilng of each ooUege year a 
oaB la mada for membenblp Ja the nttto 
dvb,^ aR mambm of tha ntodargraduata 

8WA Spot* WoHMwt 

VM Air Amirim brot tfcil M (UtioM 

waalnatdiB togfend doHng the peat year 
w ntynt ad with the noavda of olbar aeaeoiw* 
romua ameiig ibo ikaDrlH advuead to 
■eaogatfer a budw fe AwwUan pnagnma 
la cmdofi OM dw fe tbtt MM agata aihet 



GRINDING 

Grindmg pliyt a vital thoudt 
unicen part m the building induitry 
Ahitidum and Ciyttolon abrtaivet. 
elcctiic furnace materiala produced 
throu^ the roadtum of the giant 
hydro alcetne power plants of Niag- 
ara FalU, have a hand in the man- 
ufacture of practxallv every material 
that enter! into modem building 
The itnirtura) ateel that forma the 
Vary backbone of every large atruc- 
tura u faahiQDed by rolls graund by 
Alundum grinding wheels 
Marble, granite and theotherbudd- 
bf stones are coped wnd surfaced 
by Ciyftoloo gnnding wheels and 
pohihed by Alundum aorasive gram. 

Lumber is cut, pUnod and formed 
by raws and knives kept sharp by 
Alundum gnnding wheeb. 

Bri|^ hardware and fixtures are 
buffed and plate glass is bevelled 
and pobshed by Ahuidum or Crys- 
tolon abrasive gram. 


REFRACTORIES 

Alundum and Crystokm abrasives 
are serving the twildmg industry 
m the form of refractones In 
modem power plants Alundum and 
Crystolon bneks. plates, blocks and 
cements give furnace limngs that 
will stand up under the severe firmg 
conditions ^ present practice 
Steel has its butn in fumiert 
lirwd with fused magnesia— another 
Norton electnc furnace product In 
the laboratory, the steel is tested 
and analyzed with the aid of Ahin- 
dum laboratory warei 
Tile, terra cotu and porcelain 
sanitary ware are burned m kilns 
lined with Alundum or Gyitolon 
bricks set up with Alundum cement 
Enameled phiihbing ware is baked 
in kilns Imcd with Alundum muffles. 


NOK roN COMPANY 

WOK (I' I IK. M.\S>. 


NCM^TON FLOORS 

In the form of Norton Floors 
Alundum abrasive enters directly 
into the building itsdf Alundum 
Tiles, Treads and Aggregates have 
made available to architects a waOcr 
mg surface that is permanently 
ibp-proof and w«r-rwisting The 
iwrious types of Norton Floors 
make it possible to select one that 
is suitable for any clau of building 
construction 

There arc Alundum Aggrente 
Tiles and Treads and Ahinoum 
Terrazzofor entrances, lobbies, mam 
stairways, elevator landings and other 
places where appearance is a factor 
as well as safety and durability 
For service quarters and seemdary 
stairways there are the semi-vilreous 
Alundum Floor and Stair Tiles 
For washrooms and lavalonei 
and similar places where the wnatl 
tiles are usually preferred there is 
Alundum Ceramic Mosaic Tile 


IM ORTOIM 


Grinding Wheels 
Grinding Machines 


Refractories -Floor 
and Stair lUes 
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Motoruts 

Carrx • Baslioe 
Autowllae lo your 
car and lalaltnnrd 
yoar aparc tire with 
PPareratcel Aalow- 
lock. Both arc 
niada of Yellow 
Btnad. Aak your 
aceenory dealer 


The ^lant itetm ihovel literally iti 

way into compact earth, land, Vavel, 
throwIniK the material behind it with 
almost human abandon and skill 

In moet types of steam shovels, wire rope 
is the “moving factor'* — the conveyor of 
power from engine to business end 

For all kinds of heavy duty, Yellow Strand 
Wire Rope has no superior. Made of 
speaBlly drawn imported wire, it is the 
pride of a rope manufacturing firm that 
helped pioneer the industry. One strand 
IS painted yellow for your protection 

This company also makes all standard 
^des of wire rope for all purposes. 

BRODERiaC & BASCOM ROPE CO. 

143 No^ Pfarct Street, St. Loolc, Me. 

HMmw 7tW«fr«iat.,NcwYjirfcClty 
ISlMftmi OiM Scclilc fmHmkm St. Ltwli M^lcalUii 

AmihmHMmd P sa fere im af imdmiwki tacafiMre 


IfeDour Stemd 

WIRE ROPE 


A 500-watt eoadaiioasiwava traaonitter opentlBi aa wcsiaafdw friiBi SOI la 
700 BMicn aarvea aa tka eo to a of the FletUier iwioraMa ffndn l*n*Tn ISnfaif 
of Ike act la ■eoanapHahnd ky adjaatlaf tka cUpa oa tka apiral oall 



MALLEABLE 

CASTINGS 

Rough or Machined 

Wc Apcdalixc on machined 
mallrabIcR In quantity pro- 
duction. Many uaen who 
operate larRc machine ihopa 
in connection with th^ 
hualnaaa find It to their ad- 
vantage CO tniy of ua Per* 
hope you could do Ukewiae. 


BsTiraN Harbor Mallbabis 
Foundry Co. 

Benton Harbor Michigan 


Experimental and Model Work 

PIm iRearmniM FIm MroWrotv. 

mmvmkL »7Lrih|McSl.llRTak(ky 


|yt> HJep PRESERVER 

"CNIHOL* olifmlrtTly p wf oe t trontnieBt. 

Our JMW nenplilet <m enrrrcl BiMlioda of traatoirat 
om tstoronMln Mmna plnatn. 

VrnhaiWmCm, Joenoy OI f. N J.. U S A. 


the mnamlsaloD. Scieniiats nay that the 
aan apota cauae eleotrlcal diaturfaancea in ibe 
atmoapbm, and they are looking forward 
with Intrrret to obaerve the changca in oon- 
diilona aa the next maximum sun spot pe- 
riod approaches In 1928. 

Long DtiUoiee CUMd 

A NEW 1 OOO-wail Wealern Eleotrio broed- 
caatlng plant baa bern Inntalled at CareraJi. 
Veneneia. It la operated by the Fmpreu 
VrneiuelaiM Radlutelephonlca. The call 
Icttnri are AYRE and the wavelength 375 
metera. The aerial lite la at a high aid 
fade, which la expected to favor long dia- 
tanco txaDamlaaion. 

Standgrdlgliig Equipment 

SraNPAiDlZATiON of radio equipment la 
being done by iho radio section of the Amo- 
oiatid Manufacturera of Llectrical Supplies. 
This section la divided Into nuroeroua ap- 
paratna groupa, each of wbkh devotea iu 
attention to aome apecl&o line of Inatru- 
mcntm luch aa rerelvtog aeta, tubca and 
battcriea The varloua commllteea develop 
atandanla for the Inatrumenta with whkb 
they are concerned, and when their aland 
arda are completed they are aubmlued to the 
technical committee of the section, which 
atudiea them to make sure that they are 
eonalalent with the requlremenU of the In 

dnatry 

Up to the present tine thlrty'one radio 
aian^rda have been approved and many 


olhera Including radio aymbola for nw In 
dlagrama, are nearing completion. It la 
expected that within a comparatively short 
time moat of the radio cqnlpineat will bo 
ataodardlxed In thla manner The work 
however, will undoubtedly oontlnne indefin- 
itely berauae of the constant development In 
the science of radio 

Neolrodyne Usea Hotsse Cnmait 

A BIX TUBS neulrodyne cirenJt designed to 
opetate directly on the altcrnaring current 
Ilf house lighting mains, dispensing with 
oil batteries has been Intreduecd by the 
Uarod Radio Corporation. 

Three dials are employed for tuning aa in 
I ho rase of the aUndtrd neulrodyne circuits. 
Two aiiiall knobs are provided to regulate 
the volume. One of these intensity oontrola 
governs a aeries condenser in the antenna 
circuit The function of thb la to aid in 
tuning In the lower wavelengtha and to pr» 
vent overloading the detector Tfae other 
volume regulator la a high-value variable 
resistance shimted aernaa the aecoodary of 
the first audio amplifying tranaforaier 

One 216-B vacuum lube serves aa the 
reoiifier, three UX 112 tubes art aa the first 
and second radio-frequency amplifiers, and 
first audio-frequency amplifier. The detec- 
tor Is a liV 199 and the last audio amplifier 
is a 11X210 

No ham from the allernallng current 
could be noticed in the Iniiial doouioaira 
don, and when asked regarding tba life of 


f. ; 
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iha tnbet, B. F Mlcamar. tha eDgli»«r wbo 
designed the neetm, lud that 1 cm oarreot 
la ODnsained bf the tubes from tha ll|hring 
clrduil than taboa ordinarily onnaume from 
baitariea, and for that rnaon longer Ufa 
co^ be expeoted. 


Eorop 0 *g Statknu Are ClaMlfied 

A NCir plan dlridaa European broadcaat- 
ing autlooa into two olaaaai (1) Every 
oonnlry wlU recatva one wavelength ex- 
aluaive to Itaelf; bat In aoma caaas a oountry 
nuy be given several of thaaa exclnalve 
channels, thak needs being adjudged fnmi 
the Biandpoint of population, geographical 
area or aduoatlonri requircsmania. ( 2 ) 
Very low power stations, widely separated 
from each other, wilt work on exactly tha 
same wavalength, without causing Intat^ 
farenoe, eiihai within the area whkh they 
are baih to aerro or outside that area Two 
or more transmiueta working on Identical 
wavalangtha wiU be called ‘‘common wave- 
length** atatlona. % 


A Trickle Charter 
A ciuncU that suppUes current Into a 
radio baUery juat faat enough lo compenaate 
for the energy drawn off and suppUra that 
current while the radio set la In operation, 
haa been davelopad by the General Electric 
Company It la known as a trickle charier 
TIu eqineara of the anaipfhy contend 


that this device can be used twenty-four 
honn a day, aa It doea not disturb reception 
except on very sensitive eels. If the owner 
prefers to disconnect the cherger during 
reception, it is merely necessary to puU out 
the plug which connects the device with the 
bouse lighUng mains 
The charger has four laps which pro- 
ride three different low rales and a one 
half-ampere boosting rate, so that the exart 
rate required for any particular receiver can 
be obtained The device draws a sllghl 
amount of power from the line, only 14 
watts being taken from the low up and 
even with the boosting rate, the power cor^ 
eunied is bnt 27 watts. • 


50-146 Meter Statione 

UiT of abort wave sietlona of tlie United 
States and Hawaii between 50 and 146 


metera. 


CaU 

SteUon 

kfeien 

Power 

WBZ 

Springfield. Mass 

50 

201CW 

WQN 

Rocky Point, N Y 

S1J5 

2 DKW 

KDKA 

E. Pittsburgh Ps 

5a79 

20 KW 

KDC 

Cjmper, Wyu 

59 

500 W 

WRB 

Miami, Fla . 

. 68.4 

100 W 

WRP 

PJnecmt, Fla. 

. 684 

5 W 

WIR 

New Br*Bwick. N J 

74 

20 KW 

KIO 

Kahuku, Oahu 

90 

20KW 

KEL 

BoUnaa, Cal 

95 

20KW 

WGH 

Tuckerum, N J 

.103 

20 KW 

WOY 

Springdale, Pa 

137 

lOOW 



Vulca-lodk 

rahber locked Metal 



Btaadard itad plpa lload 
with Vulea lock nibbsr, 
slw sibowt, tMt. vslm 
■od othar BlUr^ for 


wrvks 


OooMck Vulea -lock 
rubber llalai are ia 
ice thtooafioM ‘ 



I N this test a strip of 
soft robber 1 in. square 
was attacbed by a butt 
joint to a steel plate— 
the only connecdon be- 
tween robber and metal 
being one square Inch of 
“Vulca-locked” surface. 

The joint easily supports 
the weight of two men. 

♦ ♦ • 

''Vulca^lock” is a new 
process of attaching soft 
rubber to metal — not 
glued or cemented but 
"locked** by vulcaniza- 
tion into the "pores’* of 
the metal with a union 
that is practically inte- 
gral. No hard robber 
bond is necessary. 

This opens up innumer- 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop- 
erties of soft robber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 



THE B. P. GOODRICH COMPANY ^ 


ooodriefa 

lam’vHitli niblMr 

cDvcrlnc of ny tbkk- 


Eitsbllshcd 1670 



Akron, Ohio 


Tbs Vulcn lock cow on 
fsa blwfai rotora ond 


Thns afaasts nuv faobsnt, 
■fannd or punefasd H 
qund tor Uolog dm^ 

, hoppws or 
isunies. 



^ A Process Developed and Perfected by 

Goodrich 
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They Can Now Be Equipped with **Fiuh” 

Even your best machines lack brains; someone has to 
pmh them. They need a man who’s bent on records 
for fast production and fine operating. Be he oigineer 
or machine hand — he’s keen to beat his own best 
record, when running up the production on a 

COUNTER 


Tkt large Itaek hri'- 
uluttun f}tfuntrr til right 
is tree fAns 'i attutit 
alte 7%r email Rrvnlu^ 
tion, Oomnter brliae If 
■hom Kni*r(|r fwll «!«•. 




The Set-Back Rev<Jutioii Counter above re- 
cords the outeut ol lha Uffer marhirt when the mohu 
bemolashan reaicd opontofMoroolptiL Counts ode ter 
coch tovolutoDo, end nfts bock to xero tmii mny Cifure bj 
ta«ai| ktoob ooco found. Simpbed wih from hnir to ton 
fifttre-whaels, m loq ui w d . Pnoe. wah (our fif u rei, ■■ 
MiMtfitoH, $IOiX) (labioel to duconlX 

The SmaB Revolution Counter at left records 

ibo otopui of loialler Mchaes when a dull nvoloaoB 
opanOoB. Thowfb waall dm c ofia is my 
iai ai MiirhiBW wdl Head a rcn huh nto « 
. nakM i aaMcnHv adaotod to hnL nU-iuoaaa 

JTwiU oEm d WblawafdF^ 

7%m*a a I^EEDER to fit eoa^ machine — anJ Mry need 
In ptoJudha-geiHng Meehankal and Magnetic Counlefi — 
the Veeder bool^ht ehowc them all /Is yoar booklet wrtto^ 

The Veed^ Mfg. Co., 



WDS 

PoitsvlUa, Pa.,...,. 

.157 

SOBV 

%LF 

WUsoavUia, Pn. ... 

.167 

600W 

WBI 

FraofcvlQe, Pa 

.m 

lOOW 

WPH 

WilUamapovt, Pa.*.. 

157 

2P0W 

WCJ 

HaxUsoa, Pa. 

.U7 

lOOW 

WHC 

AUentown, Pa 

.157 

aoow 

WAV 

Dearborn, Mloh..., 

140 

soow 

WDY 

Iron M'uin, Mloh.. . 

.140 

soow 

WCF 

Flint, Mlcb. . , , . 

.140 

soow 

KPG 

Quanab, Texas . 

140 

250W 

KPP 

P*t^l»<-Okla., Texas 

.140 

lOOW 

KPK 

OUaboma City . 

140 

2S0W 

KFWS Br’iville, Tom .. . 

140 

low 

KFWR San Benito, Texas* 

140 

low 

WDYC Detroit, Mich. •• . 

140 

soow 

WJBF 

Charleroi, Pa. . .. 

146 

lOOW 

WEQ 

Baliimore, Md. 

143 

2S0W 

WJX 

Waahlngton, D C . 

145 

SOW 

WJH 

Washington, D C 

.145. 

SOW 

WEY 

Boston, Mass . . 

.146 

5W 

KVP 

DallsB, Texas . . . 

146 

lOOW 

KJA 

Pysht, Wash. 

146 

5W 

KFZ 

Portable— CaL , 

.146 

SOW 

KCV 

Portable— Cal 

.146 

sow 

KYX 

Portable— CaL . . .. 

146 

SOOW 

KZI 

Portable— Cal * ,, 

146 

soow 

KJU 

Culver Qty. Cal 

146 

sow 

KYY 

Los Angeles, Cal 

146 

stow 

KFV 

Poitable— Cal 

146 

soow 


Supports for Radio 

Elements of peinunent support for 
broadcaailng in the United 9tatea sre be- 
Goming cjearijr defined in aereral oatcfoflea 
aeoordlng to David Sanioff. Yice>Presidejit 
and General MaoagBr of the Radio Corpora- 
tion of America, lliey are (1) Contri- 
bttilona from the radio Induuiy for ike 
maintenance of broadcaidQg. (2) Good- 
will and indirect advcrtlalnf over the air. 
(3> Organiied educational tnppoit Ineluding 
appropriatloqa from Boards of Education 
and college eadownmili. (4) Organlied 
aoclal auppert including endowments to 
promote public bealih and social service. 
(S) ComnumltT broadcasting by tbe Cham- 
ber of Commenm and other civio oiganiaa- 
lions to^adverilse the advanisges of cilies 
and ftatea. (6) Inatltuliooal broadcasting 
for developing the prestige of firms by means 
of hlglvclass radio entertsInnienL 


Rptf** Tthmii Sditdttled 

Lsn aoBiaor aud fall edit bslBf lotik 
aeveral ndlo shows^ wkMy tBstklhatad ovar 
the Unhed States and Cnfeda. Rare Is e 
ttst of ihemt 

Angnst 212S— Aanoal Paetfie lUHte Efr 
poaltion. Exposition Aodltorionb Saa l^na- 
cisco. Galtfbsnla. 

Septemte lO>l7^Flfth Natfoual Radio 
ExposUioa, Grand Ceatnl Palaoi^ New 
York. 

Septsmber 13-18*Radlo Ifamdaetaites' 
Show, New Kadisoa Square Garden, New 
Ytfk. 

September 15-16— Winnipeg Radio Show, 
Alexander Uotiri, ^nolpeg, 

September ZTOctober 3-^latloiiai Radia 
Exporition, CMcagn, UUnola. 

October 4'6— Plttabnrgh Radio Show, 
Pittsburgh, PennsylvaJiU. 

Oondwr 4-9— Montreal Radio Shonr, Wlnd- 
Mr Hotel, Montreal, Quebec, 

October 11 17 — Radio Manufaoturoif 
Sbov, Coliseum, Chleagnii Illinois. 

October 35-5(y-*Seoond annual IndlaBap- 
oils Radio Expoaitki^ State Falx Groiindi, 
JttdlanapbBi, Indiana 

Octolm 2&86— Radio Show, CoUtomii, To- 
ronto, Ontario, Canada. 


Plctureg Travel on Long Waveo 

BaoADCAST Ustenen need have no fear 
that traneatlantio radiophotograph transmls- 
sJon will intermingle with tbekr mnalnal 
programs. Tbe pjetores travel Ott wave- 
lengths higher tl^ 10,000 meten, wUle 
broadcasting stktlons opsrate between 100 
and 550 meters. If It were poealbte for a 
broadcast receiver to tune in tbe piotarea 
they wiMild sound like dots and dasfads. In 
the trananisaion of cheeks H would be dif- 
ficult to (Usdngnlah between a doUat and a 
million dollars as far as tbe sound Is oon- 
cened. 


Tlmog D«7 and Dale ' 

Station KGO, Otkland, Callfurnia, tignt- 
off with the time, dsy and date beoanae of 
requests from listeners in the mountain and 
desert regloas, who lose track of tima. 








Aa «lrpha« aUdlaf dowa ■ rtaep Mth with lia loa^tadlaal axli h oria oatali an 
Ideal t ihoa of laaiihia In a raatficled fleM, If on^ eoatrol ran be aMlatained 
wbea the wug h at Hck a larse angle to tbe flb^lil path 


TIm TalUeM Airplane 

T he slower tbe Uadina speed of an air- 
plane, tba shorter wlU be tbo UiuUDg 
mn, and tbe less tbe obance of disaster la 
u impesfeot landing, or one made In rough 
groand. Unfortonatehr, even with a low 
landtag speed, the pIM may bare to make 
a long g^ aoroM tbe airdrone onlU be 
gelt Ua mMhine In position for perfeoi 
thiee-polni contact, tbs front wfaeda aiid tbo 
tail iltld tonoUng aiaiiilianeotisly In a 
small field, or one snmHinded by obstaclea, 
there arlaOs tbe problem of loalog aldtiide 
wtthoat oonslng too greet a distance In a 
horhsmal dlceodon. Pilots often retort to 


inch devices as side-slipping Into the field 
or ‘‘Ash tailing,** a peculiar maneuver in 
which the pilot swings the tall of his plane 
from aide to side. Theoe rnsneuvers are 
not free from objection Tbe pilot must 
be able to tune tba recovery from such 
maneuvers very accurately and an element 
of danger la always present 
In a rcatiioted field therefore. It would 
be desirable to be able to glide In on a 
steep path-^ aa to lose altitude witbont 
going forward too much. But this does 
not moan that tbe pilot tbould glide steeply 
with the note of hla machine down He 
should glide steeply but with the axis of 


Plylock-built trunks 
—for instance 

Whaa you buy n tmiilE yoo aspacc two thlnga-^siiniiftb fin 


btodingt and apHtring lii tbe 


body nnd lotnrior fittfngi* 



Plyiock is the ideal tnmk material -- in aa p a nji yaaooogfa for naa 
In tbo mndtst lockar tnink and fine enough for the b^ ward* 
robe trunks and ochar fine esamplas of tbe tcank4nakef*a art* 

Whan Ton buy e tnmk aak If U b oonacracied of gtnulne Ply- 


vaneirri, pemumandy wfddad togatber with wnulna Plylock 
ceaaent. Plylock am ^ any known aoft wood In Its strength 
and ability to withstand shock and reslH rupture — ommc dasirv 
al^ propartUa la Bafitfinb for trunk consCructfcm* 

Mamifoctufats of autonaobUe bodias, of cabiaatB, of phono* 
graph and radio cabinets, shalyli^ pan aling, dootSf toys and 
Do^lrios, desks and fomiture and innuinarsbia other artideiW 
aia ndbig Ptylock In place of hunber or ordinary venatia* 

Wrha fern eopy of **Tha Pictured Story of Plylock" and foil 
information about this product, Satnplca will ba gladly mt 
for expcriiaantal work at your own plant. Our rr sia r ch da* 
partmant If at your setTka. 

PORTLAND UANUFACTURINO CO . PORTLAND, OREGON 
wmImw /er 27 

PLYLOCK 

'AAlboddiatb 5lKM|pr than wood 


Plylock 


Send forAU Book— 
Your copy ol *Ttie Pic* 
lund Btory of Plyloek* 
tBrmdr Wrhefech. 



B-ply flybch em sway te *ew cea- 
s u uetka. Plylech Is esniarip mads 
iafiiadf yUm sf fiasin>sa&Plr 
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To buy A luboluhil Stewort Fence gd 
Ihfi be^l o^ m gtMTcfanB protectwa in 
pmeiriiitt petty ttwft end other depre- 
diboM about your factory or pay as much 
or nwre through loiici and still have noth- 
ing fur your outlay, eseepl a coatumance 
of thn aonoyance and eipease 

Wide choice of destgni of Iron Foace or 
Chaiabak Fence galvaniiad after vmaviog, 
allows the lelcclion of just whal suits your 


Front vi«w of Captain Hlll’a wofMlarTBl talHaaa alrplano 


os quote you oo your rtqui remeals. 

Thi snwAiT teoii^wo m Cov aft 


**7b IVWtf s GhM hm Aact MMaa*' 





**WONDtt* CoU Ftpaand Tobbif Bandara 
Do Not Cradh^ Flattoo or Crloap iIm PIpa 



n PmH Wms. 


V\\OV»&';,i ftoME 


HikalTStWMkMai 



«IBmSU AU lOVKI PAUBIOM. mniA. 


ADC6 

Manufacturing 

Machinists 

ENGINEERS 

EAST READING; Pa 


the machine almost horianntal The chance 
of a Doae crash then would he very alight 

Such a glide li theoirtically poadble with 
atmoal any machine flying at a large angle 
of attack to the path. In a so-called “etallcd** 
condition aa Indicaled in the diagram. Un 
fortonaiely in **slallfd’* flight^ there la aerl 
oua danger of losa of control 

Biiiiah atatistica Indicate that in the laai 
few yean, niore than iwo-thirda of the fatal 
accidents have been aaaoclaied with mch 
ioaa of control 

Within llie ordinary range of flight angles, 
the lift Jncreoaes as the angle between the 
wing and the line of the wind increases. 
Any loss of speed is compensated for by 
an incTFase in this angle But if this angle 
becomes too Urge, we reach a ‘^stalled’' 
condition, when farther increase of the 
angle actually meana bias of lift, and a 
violent drop of the airplane, which givea 
a flier the aame painful acnaatlnii as a too 
rapidly dropping elevator The drag alao 
incretaea rapidly and alowa up the machine 
At the same time the center of preasure 
moves back violently, and the machine tends 
to go down by the nose. 

At the oamr tinie, in the atalled oondi- 
turn the ailerona become largely Inoperative, 
and when uaed to right a roll, tend to turn 
the machine off ila path 

In a "itall,** accompanied by a alight 
roll, thia combination of uafnitunate cir 
rumsiances very frequently acta to produce 
a apInnJng nos^ivc. Id which the machine 
glldea steeply to earth, while apinning round 
and round about an ails which is neorly 
Its longlludlnal aaio. 

Every good pilot knnwa how to recover 
from a **11011 apin.** Fie deprmaes his ele- 
vators so as to diminish the angle of Inel 
dence on the wing and diminish the **alaltmJ 
ctimlltkin,'’ puls his aileron and rudder onn 
trol in neutral and waits. Given suiBiient 
height above tiie ground, the recovery of 
niirmal flight attitude la bound to follow 
liut if the height is insufficient, a had craah 
moy resulL 

A great advance in safely would follow 
if a machine could be designed which could 


be **ui»ullcd'* at will and in which all 
tondenry to **splnnlng'' would bo imroedl 
atcly cheeked. 

This long and perhaps ledioua preamble 
la necessary, if the full algnlflcanoe of the 
Hill Tailless Airplane ia to be appreciated 

The taillcea airplane la not entirely novel 
In Its conception. The Bui g eai Dunne, 
flown in the United States before the war, 
bad swept back wln^ with the oontrola at 
the end of the tips and no fuselage. 

StrlcUy speaking, the HUl Piero^mciyl is 
not a ullleaa airplano at all Rather, the 
tail has been attached at the end of heavily 
swept back wings, and the projected 
length remaina practically the aame as In a 
conventional airplane 

We show a dlagrammatlo sketch of llila 
interesting mschine and n photograph of tlie 
plane in the hangar 

The wlhg is not only swept back, but 
also tapered In plan form The trailing 
edge of the wing ia turned up, and at the 
same time iu angle of Incidence if dlmlm 
isiied os compared with the ocnlral portions 
of the wing, or ia **wBshed out** in airplane 
terminology 

The turning up of the irailing edge it 
oomhination with the washout produces a 
conatani center of pressure. In other words 
the violent tendency for the plane to nose- 
dive at the '*stair largely dJMppeara. 

At the end of the flxed porUon of the 
wing are placed two **controHeri,'* aym- 
metrically double cambered surfaces, bal 
anced about their hinges. Wlwn depresaed 
or raised simultaneously, the controllen act 
oa elevators, and even though not at the end 
of the tail, they are far back from the ocnier 
of gravity of the plane, and therefore have 
a powerful leverage. When used differen 
tially, one turned up, and the other turned 
down, they act like ailerons. 

Since the center of pressure on the wings 
la stationary, it always colncklea with the 
center of gravity Therefore, no force is 
normally requJr^ on the oontrollcra to 
**trim** the ship and the oontrollen can be 
•o adjusted that they always lie neutrally 
in the wind 



A new tank ear for oarryliig keUom gas. Tko tkreo lasie eyM o Jara ooBlal 
umIct 2.000 |MWMb per aqoavw Ineh preoawv. wklck. whom ngp— 4 wl lo 
pherie preaaiiref oeeopy tOOyOOO edUe foot 


Are you intereited m a dignified 
profitable way of making money — 
apare time or full tune, aa you 
wiah? 

An opportunity for you liea in 
repnmcnting the Scientific American 
m your community 

With ita entry into ita own new 
building and enlarging its faolttics 
for giving the public the beat acien^ 
tific and induatnal magazine in the 
world, the Saendfic American has 
worked out an attractive plan for 
men and women who get subscrip' 
tioiia 

Write to the Circulation Man* 
ager oaking for the liberal terms and 
Bpcaal offers to regis ter ed agents. 
He will give you full information 
which you will find mighty interest* 
ing Address 

ClrcuUdon Mnnager 
SCIENTinC AMERICAN 

Scientific American Building 
24-26 West 40ch Street 
New York City 


iac«f«tiiC^ s/jiiyrt*y«r 
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■PM Ikftt re co wfa all the varloiu compaM lUrcctUHia wUdi i 
alrplaM may malm la flight 


With a ooDTrallonal macblne« when the 
wing b **aUll«d,*' the tiabillier U aim at a 
large angle to the wtncl, and the eleratora 
becume inoperative jtnt when iheir help 
14 moat required 

Fnnbcr we have tern that the allcrona 
at the **au)1ed" oonditlon tend to apin the 
airplane. In the Hill Pterodactyl, iinre the 
controllera are always neutral they never 
loae their retiorJng power, and ihe roala- 
tance of the turned down ^^controllcr** ia 
equal to the reiiatance of the turned up 
**corttroUlr.'* AU tendency ui spin ia thus 
avoided. 

Aa regarda other feaiurea of the crtra> 
ordinal/ craft, the uiuai fin and rodder 
have bMD replaced by two ruddera placiHl 
at the point of atttrhmeot of the airuiH to 
the winga, and below the winga. Two fiua 
ore placeil above the wing at the end of 
the fiaed portion. 

The body which has to carry no Uil or 
tad akid loada, can be made very light and 
la acioally built op of light balaa ply wood. 
In the abaenoe of a tall-akld, the landing 
gear hu threo wheela, with the rear wheel 
tarried on a fork and aupplled with a lock 
log gear which acta oa a brake. Owing to 
the abort w h ee l base, the machine pltcbea 
wblla on the ground and aeema to be In 
danger of turning over Aa there ia no 
fuaetage. the plane la very convenicnily a^ 
ranged a puaber, witboat the nec^iy 
of ralaing the throat line far above the top 
of the fnacUge. The Pterodactyl la equipped 
with a Bristol Cherub engine of 22 horm- 
powv It haa tn overall span of 45 feet, 
the area of the main plonea ia 223 aqaare 
feet, that of the oontrullcra 55 square feet, 
and that id the two rodden 13 aquare feet 
The weight empty la 458 pounda and with 
gaa. oil and pilot the weight la 658 pomtda. 
The top ope^ ia 70 mlla per hour, and 
the mlnimniQ q>ecd approximately 28 milra 
per bbnr Aa fir aa atrnctural weight or 
performance goea, the Uillem airplane doci 
DOC aeem to Iw euperbr to the ordinary light 
airplane. 

The real intereat of the Pterodactyl lica 
In Ita wonderful flying properiJea. 

The while having a definite mini- 

mum apaed, haa no apparent Mailing point 
It caa glide down on a path of 45 d^reei 
and yet Maintain Ite axla borUontal It can 
fly italled and paaa Inaununeoualy to flight 
bciow the critical tnglt of Incidence ft 
can, at the aloweit flying apeeda, meet any 
UmrI' dbtprbaaea with com and avoid the 
dreadad anlnnlna nnae dhre. 

mple it b M at all probable that al^ 
plaM win henoeforfli be built ia tbb tail- 
bm (aafaloii. it b quite oeruln that tha 
flying ebaneurbebi af the Hin Ptorodaetyl 
be Oiffcdolly tidied, and these new 
aetedyoanib grindplM applied to more oon- 
vMiottal tfpee of gMwblneg 


New Hdinm Tanks | 

T he anle aource of aupply of helium in I 
the United Stales la at present at Fort 
Wurlh, Texas, many milm from the aJrahip > 
Htatlona at Suott Held, lllliuib, and Lake* 
liumt. New Jeraey The pruhleni of supply 
ing the vast quandtlea of helium required 
In operalions b accordingly a difficult one 
At the request nf the Army Air Sf*rvlre the 
Helhlchcm Steel (.umpany has conaimctcd 
1 apet ial goacarrying mill This unit la in 
the form of a tank car composed of three 
large cylinders. The three cylinders will 
carry 2^,UU0 cubic (eel of helium at a 
pressure of 2,000 pounds per square imb 
Iknfnre the development of this lank car, 
the laliiim gas was carried in amall cylin- 
ders, 1,200 of which were necessary to jn 
flsie an airship of 210.000 cubic feet cs 
pacify. In emptying the anuH cylinders 
about 15 percent of the gas was lost through 
leakage 

The drvfdopmcDt of the Urge tanks not 
only roducra thb waare, but cuts down the 
work involved in Upping a multiplicity of 
small cylinders, 

A Recording Compou 

T he EngJneenng Division of the Army 
Air Service boa recently perfected a 
device which rocorda on a paper ebaru by 
means of pen and Ink, all (he various com 
pass dlrectiona which an airplane bay make 
in flighu no matter how intricate the varla 
tioas in cUrection may be In a recent 
flight made from McOmk Field. Dayton. 
Ohio, to Eaton, reiinaylvinia, and ihm hack 
to Dayton, the device recorded the direction 
of route throughout the trip with complete 
accuracy Aa far aa we know this is the 
firit recording cumpans ever conatnictod and 
it may have important applications in cliart 
ing airwnya. 

Wo illualrale varioua parts of the device, 
the chart which rcvolvea by clocfcwork, the 
driving motor which actuates the pen, the re- 
versing, follow up motor, rcUya ami no forth. 

Unfortunately the full dculla of the de- 
vice have not Of yet been dlsckwed. We eon 
make shrewd gueaaea only 
The oofflpaaa, preferably of the earth In 
doctor type, H placed at the ull end of the 
fuselage where It b free from tlbtucblng 
ma^oeilc fielib. An deolrical oonUrt de- 
vice works with the eompaia In aiuh manner 
that as long aa the airplane la beading doe 
north, contact U broken When the air 
pbne devbtea from true north, oomact Is 
establbbed, and the driving motor seu the 
recording pen In motion. But If the diving 
motor were- to oontinue Indefinitely at wmk 
the pen would end by marking an enonnoua 
deviation from ibe north. We imagine that 
slmnhaiMoiiily with ihe movement of the 
driving motor and the pen, the levemliig. 



After all -no 
product is 

better than t/tc 
d^anization 
behind it ^ 

AiJicnean Blower Company Detroit U 5A 


MofofM^pA SAoim Largm DUe Fan for Ut» on CooHng Towen 
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Protect Your Truck and 


Load witH Double CusHiona 

Flrastone Engineers developed the DouUe 
Coahion Tire to give load protection with mil^ 
age to tr u c k s carrying fro^e loeda 

Double Cushion Tires hgve on extra high 
trsi^ of shock-abeorbing rubber with a center 
cavity that increases its natural cushioning 
quolhieo. The large vdume of rubber gives long 
mfisage, while the center cavity and side po dk e te 
distribute the weight over the entire beae width 
— insuring not only even wear^ but reduces 
heat, an additional factor that odds longer Hfe 
to this tire. 

See the nearest Firestone dealer Whether 
you require cushion traction and mileage, he^ 
hot a Firestone tire engineered for every rood,* 
load and condition oi service. See him. 

MOST M1LE8 PBR DOLLAR 

TlreRtone 

DOUBLE CUSHION TBUCK TIKBB j 



RICANS SHOULD PRODUCE THRIR OWN EUBBEa 





Profit by this 
Suggestion 

B efore invcMlnn your aurpluft fundt, 
tftkc the precaurion of ■eektng (he 
expert end coneerverivc advice of tht 
Invcitmcnc houeea and banken repre- 
•ented In the Flnenclal Section of Harpen 
MaRezine. 

Elimmate the Lom 
in InveebnoiU 


For after all Rood Invettmcnt opportune 
tiM predominate Caution, Cere, 
InvcitifiBdon will reveal lafc end profit- 
able enanneb for your aurplua fund*. 


'The Pbuncial Artkb that appean In 
^ JulT IWM at Hmrpm Mnamliif win 
Iwlp «m your invnement proWanfc 


Harpers 

M A C A-tz I N E 

4* E>rt SM StaMl, lf.w York. K Y 


WANTED 

PATENTED SPECIALTIES 

IVnJre srhelei nhidi be ■csBoed rrom Aect aim 
ritid p^ruinlnf lo sutonottve. ntUo or lurdwara llitc* 
If BtiiKilw to us n 111 citbr bur outrijtbt or Bske wiis 
fuioTT ruriby ■rr^orBcnt St-iw fuH uuoriMiiao am 
drjv Ing Ovir fplty ywri In bMlncSi 

ThoOTTO KWnOSLOW MPQ. Oa 
1 MOS Puehfaw Avn. CfavaMBAOSN 


PATENTS 

TRADEMARKS 

DESIGNS 

PORHON PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

AssDdoBdibice ia«0wM (b Sciaiefr Aian^ 

WOOLWOSTR BLOa - 2U Bmadway R Y C 
SCIENTIFIC AMEA. BLDO WMhIneion D £L 
TOWER BUILDING . . . Chktga, til 

HOBART BUILDINO . Bn PnticiKO, C.I 
VAN NUY8 BUILDING . LeaAaednGiL 

Booka and InfonnartoB on Ihtantf 
and TtmdaMarlu tFT RaqyMt. 

Awdaiaa tai All P o ftipi Counntan 








A prise-wtaalBE deeiga for an ^ortiAclsI” ms tro pe U ton gylng ^kM 


folio w<ap motor chanRea the poaitlon of 
cicotneal oonlaci, ao that when the drlvios 
moUir baa dlaplacrd ihe pen to an amount 
oorreapondlnii to the mute deviation, con 
tact la BsaiD Lmkra and the movement 
cnaanu Perhape our readera may find an 
even more plautlble eiplanation. 


The MetrepoUlaii Flying Field 

N OW that commmlel air transport la 
comlns rapidly Into being, the qncrstlon 
of flying Mda, readily accraaible to oily 
centera. becomea of paramount Importance 
Good flying fields are apt fo be fkher pm- 
lilbltive In coat, too far from the center of a 
uiy or else, if well within oily limits, to 
hsve poor approaches. Hence ihe offer of a 
prise of one hundred dollars to the studenin 
uf the Beaux Aru rnslliuie of New York for 
tlie beat plan of an ‘'artificlaP metropolitan 
flying ternilnal 

While Messrs. Brainerd and Hsmiiiarberg 
obtained only second prise, their design is a 
moat Inierctaiing ope ft provides for a huge 
alcel structure lo be erected ovnr steanuhlp 
piers or railroad yards, suCciently high to 
rnlnlmiie approach dangers, and 14)00 feet 
square, providing ample alighting and get 
away space for a modern plane The stnic 
lure would be provided with two levels, an 
upper level for flying operations, and a lower 
level for repair shopa, gasoline filling sia 
tions, waiting rooms, etcetera. The lover 
level is to be provided with a cantilever ex 
tension to serve as a safety cage in case of 
inJidandlng. Sperislly designed lifts are to 
be provid^ for transferring planes from the 
landing deck to the service leveL Many 
problems that would tax the Ingenuity od 
inventors and engineers to the full remain to 
be solved Jo connection with s structure rof 
this kind. But there is nothing fantastic or 
insuperable in these Ideas. 

It is estimated by experts that such a 
platform oould handle SOuOOO planes a year, 
which should be ssfident for some time to 
come I 


cellent plane, evnry special device that 
setenre has devftloped for purpoeea of navl- 
gsdon. and the best powlble perso nn el cdi 
tamable 

Tho plane is being built by Igor 1 
Sikorsky a natiro of Rurnla. who built his 
first plane in 1910 and haa since had a 
career of unbroken success with^ multi 
motored planes as hJs specialty A gentle- 
man of the old schM], Mr Sikoraky 
combines with real technical knowledge, a 
skill In piloting ami a practical knowhNige 
of flying operations. The man who Is to 
take command of tlie plane is Ren£ Fonck, 
French '*aoe of aces," who has nearly a hun- 
dred planes lo his credit In tbs great war. 
Alert, determined. ooolheacUd, a firat-elatm 
engineer ai well aa a pilot, Fonck fti Just 
the man to add another laurel to hie ctowb 
by such a flight 



A Projected Transatlantic FUfht 

T he recent Bpoctacolar flights over the 
North Foli have their value u t geoenl 
sdmulns lo aeronautical Interest Rut a 
flight across the Atlantic, Bonulop frooi New 
York to Paria. plaimsd to take place thla 
•ummer, may have consequencee ^ a more 
praetiral character The ‘'ArgonsBta*' a group 
of apoit loving Amertean bnsliMas men, or- 
pulted by Cidonel H. E. Hartuey, com- 
mander of the Fhst Pursuit Squadron during 
the wVf W financing the flight hi geu eraoa 
faahii^ oufteleAt to provide o reaUy fs- 


That the expedition la not wbofly do- 
peqdeM on Et^caii talent la gntifyliig. 
Hm plane ia being ImOt on Long IsUnd ai^ 
the navigator and radio operator or sada- 
UBt pHot are both to be fornwr AmerlMn 
navy men. 

The route haa been siuat earafdlr pbusodt’ 
The length of the flight Iff SAtt mikoftM 
Roooeveh Field, Westbury, Loqf lalasd, ts 
La Rottfget, the great alrthome JSM oStdds 
Psrlt. If an goet well lUo (flousee Ja to 
be ooveied in M hosra et da average epdeil 
uf over a hsSdrad siOra ga hour. IV 
|dan ia 10 leave M ooasvi fc PWd la 
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M- Ibt pKo« b caQwI unutlvdy, ai 
B p*fMt In iha emlim, wlica tbe air H 
calm* Mil nw New YoA Chy. &p to 
Boaiva nod ilie ooMt by night 

when ihg AnnM ol bead wind* are allghi 
Tbe frequent beaeooa wlU provide night 
landwha which wouU be abeeut over the 
North AtUnik. 14ie eouna U then to HalU 
/•X, Cape Breton and Cape Bonaviata. and 
the avUton will bid tbe oontlnent goodbye 
at' Newfoundland Tbe 5^ will then fly 
aloag a great circle, tbe ■hortcnt path b<> 
tween two pelnta on the earth’a aurfacn and 
col a i iddhnt with tba great eteamehlp lane of 
the Pfodh AtlaatiGi Alter paadiig over tbe 
■otilbaMl tip of tbe ooart M Irdand, Corn- 
wall Gberbonif and Havre, Ae 5J5 le 
■ebWhilad to t e ^ Phrta at 11 oVlncfc of the 
raMnittg of the second day 
The great, leohnlcal difficulty In the de- 
alga of iha plane waa the proviabn of aufi- 
rlent gaaollna for the 86 houn of projected 
flight, with aufficlent rearrve for untoward 
wlnda and other dlhbaltJei. The actual 
load of gaaollne and gU providcNl in the 
hugs tanka ia 15,200 nounda ur approxl 
puttfljr 2«Bd0 galloita. Ihfa fa perhapa the 
lafgMt '•IMuat of fuaif curled aloft at apy 
tigw la H teavler ihaf^alr craft of any type. 

iJfifbftgitately In the airplaite, Ji la not 
auffideni to Increase the tank rapaciiy to get 
gipator flying range. The gmie weight of 
the plane la eeverdy mtrletrd Fndlepe 
cdoulatloa and Innumerable changea In 
Jnfliat design pere necraaary before the 
pmUent of tranepoillng ihia hiign qnantlly 
of gaa Waa aolvrd The aoluilnn waa finully 
reached by refinement of atruciure, ao that 
with adequate airoctiiril Mfaty, the 5-35, 
whh a gro aa weight of 24.000 pounda, only 
weight 8J00O pounds empty of gaa, oil and 
crpw; and by ibe bold conception of loading 
thp winga to their uunoat capacity at tbe 
at^rt ol tbo flight The average mail plane 
ia'lMded to 10 pounda per aquarc foot of 
lit wing area The SJs wbrn it leaves 
RooaeveU Field will carry the unprecedented 
load of 21AS pounds per iquare foot As 
fuel ia oonamn^ on the long Journey this 
overload wlU gradually disappear But at 
the moment of departure, the pbne will 
liave to make an excepUnnally long run 
and attain a far grfarer apeed than la necca- 
4ary with other modern alrplsnea. The get 


away wfll provide an anMoua nooent for 
the pilot Skenky and hla amodate an 
glnetn wUI heave a algh of relief whiai 
Fnnck baa reached a leannable altitede 
and flown Ua heavily loaded plane safely 
in the direction of Manhattan. 

Throughont the Joorocy, tbe pilot will 
watch hia fuel gagra carefully and compare 
them with the diatance abown on hia ur- 
apeed recorder, wfaleh rcplacea In the air 
the log of a seagoing veaael Careful cal 
culation baa determined that the beat 
oooDomy ol the flight ia to atari with all 
molon In aorion, then to change to the two 
outboard motum aa the load llgliieua, and 
lubaequently throttle down the two motori 
atlil being nMd 

One of the iniereatlng technical points 
of the plane la that while heavily over1oade«l 
for thfai particular trip. It ia in reality a 
practical paaaenger plane, which nnder 
normal clrcumatanoes can provide a pas- 
senger capacity of twelve In a comforfable 
cabin, or a freight capacity of 450 cubic 
feet It can carry this load at a apeed of 
approximately 140 mlleii per hour, which Is 
perhapa the grcaieat apeed erer planned for 
a pawenger plane With a span of 101 
feet for the opper wing, 76 feet for the 
lower plane and a total area of 1005 sqaare 
feet, the S-35 la built entirely of metal 
Duralumin **!** sections and angles are used 
with tbe fabric cover aa the only mm-melallit 
material entering Into the atructure Hie 
plane as hullt for a record flight, will be 
entirely scrvlreable in commercial aviation 

Special precautions for a forced landing 
la mid-ocean have been carefully provided 
but the grejieai precaution against a forced 
landing is jn the reliable power plant It 
has been sought to at lam such reliability 
in a number of ways For example the fuel 
feed to the muiors is by gravity from central 
gravity tanka containing four huure fuel 
supply The use of air-eonleil oir engine* 
ellmlruttes the tniuldea of walcr-ooollng 
which are rr^pfinalble, as a rule, for the 
majority of power plant fallurea The pow 
crful Bristol Jupiter engines of 425 horse 
power each, are aa reliable a type of 
aircraft engine us we have today and have 
passed the aeverest endurance tesla. By 
far the greatest measure of security lie* in 
tbo employmenl of three eoglacs. Mr 
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ISteel Sheets that Resist Rust! 

!■ ' ' ' 

T he destructive enemy of sheet metal is nut. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
I gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance — a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 
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Apollo 

BEST BLOOM X GALVANIZED SHEETS 
iAPOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS— ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 


Apollo Galvanized Sheets, made contmuouily unce 1884, are 
the beat known Galvanized Sheets produced An additional 
factor for permanence haa been added in Apollo-Keyitone 
flrade by the uae of Keystone Copper Steel for the base metal, 
Thit copper-stcei alloy it particularly adapted for roofinfl, 
tiding, dutten, tpoutin^, flumes, culverts, tanks, and all sheet 
metal work requinnA highest rust-resistance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testinfl Matenali. Gould you ask for more thorough or 
impartial proof? Sold by leading metal merchants We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products Send for J^acts booklet. 


Sheet<^7l(GU*Tndi4cts 

MmU HhMto for >11 ■■rwa. ApoJlo 
ami Apollo- KcfWOM 0o*^8w*J Oml 
vMlMdtilMU.0*ivMt>Ba Task Stock. 
Votmmi BoofiM aiAlok |>ndHU, 
SpMiml Uhoattlov SMplvs. AvtoM- 
ktWatiala.P>etri»l Bh uW >. S tov>»A 
gaM»Hb«ata.a>iT>l uA K>«Staek,*la 



Products 

kmmriauM Cbko >*4 Awtioo Okanoal 

Urtokt Tl* PlMWa, Taoaan Tl*. Amarl 
cw <Hd N«jW aa4 AmtIch NumUoiU 
UoDABa TarM Plata*, U> BooSaona 
PlaMB, Black Plata far all parpawai 
BoaMllaa Stoafc. Bm Pipa aad n 
ho«Staok,Spac<UISUapldla8taofc air 


American Sheet anE Tin Plate Company 

General Offices: Frick Building, Pittsburgh, Pa 


W Olaalaaatl Daai 
> Oaaat ■■nawlllw* 


DfvrMrr Baua Orwrxai ■■ a ■ ■ ■ ■■ m !■ i ■■ 

ar DaUoH llawOrlaaa* Haw York PkllaAal^a ScImU 

iMiiHaiii— Vmtrm^ Otatm iiiifc Poomon Oo.. m Vock cuij ... 

iUKnDaunaSmPBOBOonOo..SaBrnMlaea.LaBAaMl*i,»PMlaa4 flaanla 
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DISCOVER 

NEW WORLDS 

C ONOUen DISTANCII Lanri 

ta yaur orMl— ntftfliilfy yaypaya* 

tl|ht diaaavap naw thnlla naw 

lava Haw waHrta— naw SMutlaa 

af Haaaan aiirf MC*** V*" * 

Oanwlna IMI^IfTED '*Calaa. 
cla TafaaaapaJ 

SEEp. 

fuRFACI 

Ciplapa Ttsam With Thia Dit, 

PawarfHlS^t Paaft 

36.POWCR 

"CELESTIA” 

TELESCOFC 

haa«v bp*«« 


•taah, haaaurwllf pal' 

■■*■"* tarnfah- r ' 


1 rial for 

10 Days 

TitneoKi 
* mrm baaani> ' 



iHiwlMtlan, crrai 
llaht ■ patbaHnp 
pawari aipciiur 

intivf iaiipia 

ina. MU rt ■ 

INMMMPrfBff 
alMa OD a>a* 
DtMpawkarft 
doa^B^ 

■Hiittura- 

Es^Jir 

■ alal 


iHfl iHaraaalHjlv 

C pylar imuuaa 
y ara adaiKt^ 

lof BO Rtatiy UKB, 

riOa ur tarpoi prap- 
Ura hiiniara; rain'll* 
man funal mopm 
marlnrrac blp niM hunir 
am. Inratlnc rarMt Braa, 
liudrnt auiKEaDanl oW)- 


Wfl aupiiu 

^aaDupea to | 


'f'miba 

klMparU. _ _ _ __ 

dyaaBaeotitalllfir Hli^irlv 

Impartatlan 


uDleta (ilobe Truikani 
HrmUOfl aqd Bp- 
IMiva 


llnl*L . 

apairhlMputmaitU rto 

K‘,'Sli ■ 

p I tad I iH parutlan 


'*pur Plan la DIfiarant' 

UUB AtHfi * 

•* vaiii 


ASK far NO MONEY Iw ad- 

S6.00 MONTHLY 

at ttyouwlali to paLFraahatcDdaf lODAYRr 

_ MkNr OthppalM Niurn tbetn llrdor 
Hood NO Mdoa/I Pay NolblDC on UeUvanr 

aUBOfrotlMW V //aaoraNi JMMw 

SEAVER- WILLI AMS CO. 


NOW 


/■oparMri, ajjMfMri, AolioMi Alall Order iiMut 
Mi WAIHINOTON ET . aOSTON, MASS 

' tM0 pmnttitwa Iff TsIaMa* Tt i meapm 

I OantfaiNani — fimd mo thn SB-Pawar ‘ Calaatla ' 
I Talaaropo for lU Uora mKU Trial on U« abuva pbo 

I NAMB 

j ADDRM 

I rear aid aad laoil (*ia dNafwa AXIH li/ ifOOirtRafB 
j Ml aa nmt/iUtma oMd 

1 rlnpIvirrMMMAaraMaNiiVfdpcr rif JA A 


FOR SALE 

MANUFACTURER’S DRAW- 
INGS, PATTERNS, JIGS and 
FIXTURES for the manufuturc 
of APPROVED UNDER- 
WRITERS TYPE "B" 
ROTARY FIRE PUMP Un- 
usual opportunity, owing to 
growth of other products Ad- 
dteu Box 170, SCIENTIFIC 
AMERICAN 


STi:n, STAMI'S 


ROTARY PLANET CHART 


Vhb tha naw^o^ PUNBT CHART, (dmI uotH 


190 , you can 

att^i^ plaaat ^any hour 


uralabad on raqiMPi 

LJ BUNI^ 




,KT, (Doa UD1II 
ilchlyaDdaaally 


R.1.I»«.4.W |- * — 


TNi !■ wWl tb# lip «/■ ly • hp li IIIm ■hn bhh Ifmoah Aa 

ULTRALBN8 MICROSCOPE 



ojgpM gaTiT” 



Preparing for a Iona flight. Worhmen auaeaihllng the S-J5 at the Sflumb plant 
on Long lolandi Ine huge craft U hnlll enUrely of the metal dnralaimo. lu 
Bimeinre is cvcfTwhere Hke that of a fljing bridge. Note the BoUd *^Warrea'* 
tmss In the faselage, a type familiar In eve^^ steel slractiire. Er«i the ribai 
which maintain the oatUne of the wing, are Inlll on tha aonnd and tried priiu 
riples of igmrtnral steel work. The iltaBtrathNi shows the emitrol fuselage not 
yet co ver ed with fabric^ and the rigid engine mount at lU front end 


Sikorsky rsiimaies (list even at the begin 
nine of the journey it will be possible to 
continue flight on sny two of the three 
engines. At the eml uf tlm journey one 
motor will Buffire to miinlain flight Engine 
breakdowns of a simple cliaracter may there 
fore be remedied in flight by a skilled 
mrehanir, and the probability of forced 
landing in in]d*ocean become very remote 
indeed 

However. Fonck, in spite uf liia hemio rcc 
ord, IS cautious. Pro'iisinn has been made fully 
for the improbable forced landing. Walli* 
floor apaces and all convenient points in 
llie fuselage have been stuffed with air bags 
whJrh In addition to tlio emptied tanka can 
give indefinite flotation Radio transmis- 
sion and receiving apparatus of bliort wave 
length with waterproof liailenem rockets. 
Very pistoU and a collapsible floating mast 
guarantee means of commimirulinn with 
vcf'SrU passing within a wide range uf the 
fliers Three coliapaible rafts, aucli aa umhI 
on I lie Byrd expedition will make it possible 
1(1 pasti fmm one point of the plane to an 
other if any repairs are to bo made while 
at sea. 

Nor are special appliances lacking other 
llian safety devices The navigator ahnoting 
the Bun with bis sextant, is protected fmm 
llw rush of air by a special sliield The 
mugniflccnt Amcrkan earth inductor com 
pass and every oilier navigational appliance 
will bo available The cockpit can be en 
lirely Inclosed in inclement weather A 
comfortable air mattrcM will invite aleep 
fur the man off duly A French touch 
**al tractive food supplies will he available, 
with hilt ohocolale, tea and coffee** 

There is no doubt that the flight la of 
practical utility Biiccesa may be the pro- 
cursor of regular mall service aenna the 
Atlantic. In commercial operalioD there 
undoubtedly would be intermediate stops 
Im tween the two great cities. The Inocnrd 
load of gasolioo would allow a reapectahle 
pay load to he carried in the form uf letters 
or possibly Fans liala of the very latest 
fssliinn 

Beaching a Flying Boat 

I N an IntLU’Psting article in Flight, R J 
Mitehell dlscusaes the ground nperaiinn 
of flying hoBlo. SomHime in the future fly- 
ing boats will uiMkHibtedJy reach a atage 
of development, where It will be pooslble 
to moor them for indeflnite periods In a 
aheliered harbor, much ■■ It Is possible fo 
moor an ordJrury ooesn going vessel They 
would then only go into dry-dodi for ex- 
tensive repainu But aa matters stand at 
present, wooden hnUs and fabric covered 


wings make the flying boat too delicate for 
lengthy sojourn In the water, and in very 
windy wealhcr they often tear fmm their 
moorings. Therefore it Is customary to 
beach them as soon aa poaaibJe after 
alighting. 

Beaching a flying boat wclglilng several 
tons, and with a wing spread of sixty or 
seventy feet is not too easy a matter Any 
one who lias tried to beach even a smali 
motor boat will appreciate this thoroughly 
A variety uf melhcMls have been tried for 
easier beaching Very frequently a **hcach 
cradle** la used Thia consists of a cradle 
mounted on swiveling wheels, which is madu 
to fit the bottom of the hull amidships for 
a considerable portion of its length 

Unfortunately the beach cradle takes up 
the weight of the liuil thmugh places nut 
orjgioally intended to take the loada. The 
bottom of the hull also forma a very narrow 
liase for support in comparison with the 
apgn, and the flying boat has a tefidency to 
while being handled, or even when at 
rest in a light breeze.. Partleularly danger 
ous is the moment when the cradle has bm 
moved so far up shore, that the boat eeasci 
to be water borne. As a result of these diffi- 
culties, more damage is caused to the flying 
boat while on the cradle tlian in the rest 
of Its normal career 

The development of amphibians has sug- 
gested a very different form of apparatua 
In the form of a special **beaGhing chassis.” 
The chaasis is made in two pans, one to 
fit each side of the hull. Each part con- 
sists of a light tubular frame built on a bent 
axle carrying an airplane wheel An ad- 
justable strut is pinned to the bent axle 
in such a manner that it is free to swivel 
and gradually release the hull until it rests 
on the ground. Tho ‘lieaching chassia” 
la made io attach to those purtlona of the 
hail where the wing strata are attached, oo 
that the tranaBiadon of loads occun throogli 
a port of the hull which is designed to 
carry them normaDy It ta readily seen that 
all the dlficulUes of the ^beaching cradle” 
disappear The new ”bteaohlng ch^s” pro- 
videa adequate support, a wide base w^h 
makes **roakiDg” ImpnanlUe, and it Is readily 
attached while the flying boat Is otlll afloat. 

It is with the development of sooh simple 
devices ilwt ease of handling and the poa- 
aibility of contmerdol operailoii ri aircraft 
will come. 

It ia noteworthy that British seaplapw 
operaiotf have fo^ it advli|^g to ptit 
roller skates ander the **beBaUng ohasris" 
and have thus moved the huge boats about 
aldewBTS In closely packed haogan, wilhovt 
tho vMtal backward, forward iod ddewoye 
Banettveritogf 



For OKwe flian acentury 

The ground whan Hotel 
Cleveland atanda haa boon tha 
■ite of a hotel glnoe Clare* 
land hiitory began. A cen- 
tury age, the Public Squan 
wai the center of the oom- 
munlty, and la go today* 

Hotel Cleveland, at tha Pub- 
lic Square, helps to vlauallae 
and aimi to repreeent the 
progreaa of the dty. It In* 
vitei you to use ud enjoy 
its fadlitiea. It is conve- 
niently located. Ita piina are 
moderate lU aorvicaa are 
quietly, ceurteonsJy, thought- 
fully and eAciently raidered 

Room rates bogim ot$3,00 

IfotilCkbcIand 

auBuceouAii cuviuno 


A VI A T I O N 

DIUTIOMABT OF AVUTlOlf By Hobart Morrli 
nerao. myooM. doth |SJ0po«fpaM. Frawb 
KnglMi.Sir LaDSUBfM Pub Co., • W SOIK., Hsw Yurh 


DID YOU 
FINISH YOUR 
IILESCOPE YET? 

No troM, wot Atret 

You ihouldn't have any trouble 
oa the iiMtnictiom in 

Aiaalew Tdescope Maldof 

are very complete. 

But if you do have any trouble 
we are, at alwayi. otyour icrvice. 

We have jutt puUithed a tet of 
tiz STAR MAPS eoverinS the 
entire year. They will add much 
to your teletcope pleoturet. 

JO ents tit uL 

Should your fricodi make any 
ioquirict you con tell them that 

Aiwttar Tdcicope NUi^ 

•ellt at $2.00 pot^Mid and we . 
iwill be very |hd to ifut them 
pn a mott en}ey«bie poojme. 

Tkatk Tat! 

SOENUFIC AMERICAN J 

' NMrnA 1 
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Alrt^aae Awc rte ri 

i^HC pfablM of mniotiiif iha travel of ■ 
A npl^sr aevlas altpUne 4fl«r It has oi»o« 
lutM hu^loni flogsged the ■Itantion of 
aeMMtatleJl eaglMen. For onUnaiy Und 
flyUg; ■ ntfidently ibort rnn hu iheady 
bm atulsod. Ffig; •xunple, the lateet type 
of nafl phDeio heavily kwlecl though It b 
with IjOOO pimiida of mall, and 100 or more 
gallona of gaa. will puU up la a dialaiioe of 
leiO thaa 300 feet. Thii hat been achieved 
vcfT alaiply hy the employiiwnt nf high bft 
wlagt, aiwl a wing area v^oh it large relo* 
Uve lo the total weight of the airplane The 
prpvtaloa of trailing edga flape« or of Hand 
ley Page abta, which Increate the lifting 
capaeity of the wlngt at the moment of land 
IngaWtU deoreaae the run ttlll further firaket 
on the wheela have been tried with tome 
meaaure of nwoeea, although they rntail the 
danger that if violently applied, the airplane 
iitay tip over on ita note But even wliboai 
braket on the whocla or any other tpeclal 
device, the landing run of the oommeroial 
airplane la already tbhn enough for any but 
the amalleat emergenry hcldar 

On board an aircraft carrier, the dliiancea 
avallabla are necemarlly very thnrt, and there 
It tilU more reann why the plane ahould 
pull up abort here than on land At long 
at ]| la la moUen. there it ilwaya a danger 
of ita going overboard In gutty weather 

Tha &ral anccetaful eiprrimenii with an 
aneater were made In 1911 when Eugene C 
£ly landed on the deck of (he £/ 5 5 Pean- 
gyipanim In San Franciico Bay Ely't air 
plane wia equipped wlili huokt oa the under 
carriage which engaged a terlea of wirra. 
airetched aihwarta^ipa and therefore at right 
anglea to the path of the airplane Thete 
wfret were connected to tand bagt at either 
end The tendency lo note over waa rceltied 
by a long akid projecting ahead of the chattla. 

In 1917, Haten C. Pratt, a mechanical 
engineer of Rochetter, attacked the problem 
■yatematlcaHy and toon formulated tbe fol 
lowing requireroenti for a auccetaful arreal 
ing geart 

It moat be of the tiroplett oominictlon 
poeelble, complication inoreaf<lng coat and 
the riik of failure 

The apparatua carried by the airplane 
mutt be light In weight, mutt nut add appre 
clably lo the air realtlance in flighL, nur 
interfere with the normal funcUunt of the 
airplanr 


A atnglo engagemant with tho airplane 
mutt be ndied upon to deaimy apeed a^ lo 
maintain the plaae in oorrect poaltion, with* 
out the aaalaunoe of a fnmt akid or wheel 
to prevent noalng over 

In raae of failure to engage, ibo pllut must 
be able to continue hb flight, muhing would 
be more dlaaatroua tlian lo fall to make en- 
gagement yet to be unable to off for 

another attempt 

Thefe ahould be a rnaonable leeway 
within which to engage, two or three fret 
verticany, and ten to fifteen feet laterally 
being conaldered auficlcnt 

The gear alwuld jiermit engagement at a 
moderately high apml, idnce to land at the 
eloweet poatible speed means to lose aileron 
ounirol, and lo make the effect of guata much 
more diaturblng. 

Tlie apparatus which Prait finally wniked 
out and whlih haa stood sendee testa suc- 
ceMfully on the aircraft carrier Laag/cy is 
simple, yet meets these requirements fully 

It consisla of a cable «ir chain, or a senes 
of cables or chains, stretched as usual parallH 
to the landing surfacea and at right angles 
to the path of flight Tho emb of the cables 
are each connected to a braking appliance 
Tlie apparatus on the airplane oonslBis of a 
pole, pivoted at one end to the airplane and 
carrying a book at tlie free eml Tbc book is 
ciinneclcd to the fuselage at some point well 
to the rear of the tenier of gravity of the 
airplane, and HUne means is provided for 
raising and lowering tlie fiole 

On making a landing ibo pilot lowers tlie 
|Hile before he approaches the landing sur 
face, so that the cml of the pole carrying tlie 
Itook proiects a alhirt distance below the 
wheels of his plane He files over the 
atretrlied cable at such an elevation that the 
wheels of the plane are williln three to four 
feet of the landing surface The chain or 
cable IS eirurk by the pole and guided into 
tlie hook The connection which is now 
estahlisbrd between the airplane and tlie 
brabng or retarding appliance allows the 
application of a relatively large retarding 
force lu the airplane and brings it to rest in 
a short distance Tlie line of force posses 
fnim the center of gravity to the point of 
attachment In the rear, su tlwl all tendency 
to nose over is eliminated mi matter bow 
violent tbe braking force applied Tlie sulu 
tHin U good engineering practice and well 
worked out 



^ STRENG TH - Ll^HT w/lGHT 





1b*ailiiioMe tuts DAYTONS 


The Trailmobile has been developed 
for heavy^nly fleet operation. It com- 
bines speed in coupling and uncoupling, 
full cab control, safety Inteiiorks^ nif»- 
billty on Its wheels, and ability to couple 
at an angle. 

After making all these improvements 
did the Trailmraile Co, equip the Trall- 
raoblle with ordinary wheels? They did 
not. They equlpp^ the Trailmobllc 
with Dayton Steel w heels— -the natural 
wheel for the motor truck and the 
trailer. 

It is simificont that most trailers and 
nearly all the leading makes of trucks 
use Dayton Steel Wheels. Specify them. 

The Dayton Steel Foundry Company 

Daylofi, Ohio 


Far Wcftm Diatribator 

Tlw Kay Braantr SImI ( 
lag Cs af Lss Anavlsa !■ Uw 
SKcloiilv* maaafaclarsr and 
dlstrikalar nf Dartna H(mI 
WImsK wMf of is* lUdiiM. 
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MEN WANTED !| 


tv niannrii’luru MvUI Toy* sml NiupUIwl ^ No mItm- 
insHitlilp iisrapwiry UoiiiMnd fixrrrrtH mipply and v<t , ■ 
ro-»lHirai<* nllli yiHi In hHIIiis jnivdiLiilw hny Ihriii froiii I 
yos W** put von in tonrh wUfi I ho liuyi nt, Climnnto^il ' 
uMlInH foium wnh rorapiPit* imtBt riiniltihM fnr Hpoortv 
ItltMwthHi of T^TH. Nnvolusa, Anli TnVH, Hoi'kondi^ l 
■ndtrtlipr Ids kI) yimr m*1Uti AlMnlutply nn ns|MirliUi<>«i i i 
iir mnpfiliHtrj W<| pjiorhil n« -PdrA. ‘ I 

^ . ijj pnpofwi, Vuii do 


SONG POEM WRITERS 

Send for my propooitlon. 


MAI WUKUt. DIT, im I 


I Am, Ctici av . I 


BaniM Bectrie Bench 
Scroll Saw 

Not s ky, but a 
pracUcaf, uaeful 
tool lor dkop or 
luMke. Rmsinna 
hmp v w fc fti 

f^ncamdudoibaf- 
iag attachmaat. 



W.Raiid Jobii Batuea Ca 


Hinall InvnrtiiiSnl imis III . 

Ihe KinnurariiiTlnd snn takn rare of ilie wllltis 
' Art loonrtllalrly If you want tn luiiidlr Ids IKS wbole 
leils order* now hi*liiS l>lfi *«d Ntrlrily a liusinMn 
* atBti>if and liirunuation nisUed un 1 

* nod 

METAL CAST PRODUCTS CO. 1 1 
«d NnYoffk 


IT I ^ ^ a I *- ^ ■■WHoa 

DIM iiaiiied CoBcbBMd 
reuiw In 1 hMHii.l vl HiMil *l LJrLtfkal 

Engineering ^ 

M u( M.thCTwMt • and Uwkaalial la.«hl try 

Twwnnt mttRtwA, lucnll wlilar UHdet. 
tok.*l U 'hlD'O (.an|d«aC0MM 

In One Year 

Utnil c^ulvh^iHai. Scad 



INVENTORS 

/dses p snslsesd mnJ Psr ^ l arf 




{ENGINEERS: 

BaglnoarAarchltrcta, I 

S :laDtistB-aUhlBlUy|£' 

Ivldun tM^j^s.ire 


turning toti 


Ham- 1 
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SajSiTiHhttd 


i1^pae*wCh,«l 
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FOKT 

SHEIBV 

Lalmyette Blvd. at Flm Sc. 

DETROIT 

Lets than 5 minutes ivafk from 
tvhotesole, retail financial 
and theatrical centers 

The seasoned traveler thinks al 
ways of the Fort Shelby in con 
nection with Detroit He knows 
that there he can be sure of a 
quiet, comfortable roo m at a rea 
soiidhle price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shelby has the only 
Servidor equipment m Detroit 
This feature protects you fnim 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient 

Rates $2 90 up Servidor scrv' 
ice Fort Shelby Uarage dose by 

W C McKav. AMistant Seercury 
SSTH E PxYMUiE Manager 


BECOME A FOOT CORRECnOMST 


SS.OOO tD 110,000 mriF In n ^ I nin a of nor ova 
— maav v* uUna It In tha N«w ProfMikn of 
foot coitortloa. not ■wdtel nor rtlnuoSr Open 
last ovwTvIwro with nil tho trmU von out nltond 
(oi way lacm for Uwbm and minim hr mall, 


DO fnrthar a^Ul or nnoda to boy do 

u* lolMt^ Writ* today for foil datolla. 
8TRPHB4ION LABORATOBT 
n Bach Bay Baatm, Maaa. 



Going to Travel? 

Thao hy all aaaana rafer to ili»> travel ■eriimi of 
Harpara Maam^M^KTarv ntoiith yuu wUI tinil 
ii»ny alInrM auatafUau uid tha auwmiuv 
ni^uta of a uaa nombar ar TouHm Aaeuelepi 
Rallroaifa, Staanahlp Unaa, HawtrU aiHllluteli 

MAiumr. h ates IN EVERY ISSUE 

K ir the mvftiriatiM uC oirr r 
h each month tha mlUnc 
BoS iithar nmirlra toaat' 

Milal tiMira nod orolaaa. 


raadera W9 will 

vl^t£?iUt' 


pttb- 
yMTfM 

datita of 




MACA^lNB 

4B EaU Slid Smat. Nav York, It Y. 
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Womu nat Torn 

In tho Juno iMur, page 418. we reproduoft! 
a alnking photog'spli the curved dcnigiia 
traced on the inelde of the bark of a tree 
by llifl Imnng of worms llteae deaigna 
wrro I iircinrly artistic In reply to this 
note wo have received (he following com* 
oienr, from a government insect scientist 
Editor, Sricntlfic American 
I was very moth interested In the 
note ‘in the Editor's MsiP found in the 
June. 19*26, issue of the Scientific Amcr 
lean entitled “Musi We Cease Using 
Them for Uail and signni by Mr Paul 
E. Denton The nliolograph indicates 
that tlir lana making the ullcries is 
one of the iMrkbertles and from the 
appearance of the work 1 believe that 
the insect responsible is the hickory 
barkbeeile ( Scotytus qtutdrhmnoMUM 
Say) It IS of course possible that the 
work It that of another species and 
on a different host tree, raalerial atone 
being the basis for a piwltive dctermlna 
lion 


Mauy of the harkbeetles attack llvirig 
trees and by mining between the bark 
and wood kill the infeatrd tree Differ 
eot groups of ilirae barklieeiles also 
produce efifferent types of galleriea Fre- 
quently the psitcrns iracH are artlsuc 
and have design possiLillllet. 

Very truly yours 

Willism Middleton, 
Assisiaoi Eniomidogist, U S. DepL 
Agriculture, Bureau of Eolumology 


tific American before the microphone, 
and as a result local news<agents In- 
form me that Utey have been fl^ed by 
inquiries for copies and that several 
have placed standing orders for the 
magazine The articles on ^Tiie Move- 
ment of the Continents,** and "SoU Anal- 
ysis in North Carolina** were greatly 
appreciated by the different oectioni of 
the local Uiuvrrfiity 
If we can arrange it before I Irsve 
for llie south we are going to try and 
put across a program for the listeners 
on the Pacific Coast Our normal night 
transmission from 8 ph to JU PM will 
coincide with 2ah io4am in Cali 
forma allowing an ideal condition for 
long-distance Irensmisslon Our wave- 
length is 385 meters (780 kilocycles) 
Joseph G Reed 
Sydney, Australia- 


We Are Being Broadenst In Australia 
From Australia comes the news tliat nnr 
arucles are being broadcast by an rnihusi 
astlc reader Of course we are not at all 
sarprlsed at the subsequent demand for 
copies of the magazine (ahem!) In addi 
lion to bis radio atliviiles, Mr Reed Is 
going to build a leloscope and has ordered 
a book to tell him how The book Is on its 
way, and we predict a ‘*thnll llwt comes 
once In a lifetune" when our reader gets a 
close-up of the heavens through his own 
handiwork. 

Editor Scientiric American 
The most Inlercsting and Instnictlvo 
article In ibe February Issue of the Sci 
cntific American by Mr Russell W 
Porter on “Mirror Making for Reftert 
ing Telescopes'* has filled me with the 
desire to try my skill in this direction, 
iiaving been Interested in astronomy 
since iny school dsys back in 1910 En- 
closed pleasL find money order for two 
dollars to cover the cost of the book he 
suggests, Tkr THfteope 

by Ellison 

Under srparale rover I am forward 
Ing letters to ibo Bureau of Standards 
for the l^ler Circular LC32 on the 
Silvering of Glass, and also one to Mr 
John Pirree of Springfield to obtain his 
esiimaie of the total oust of the materi 
sis and the i xpress charges on them for 
shipment to me In Australia 
1 am In the capital elty of oar northarn 
state attending to the Installation of a 
fivc4llowaii broadcasting station for Uw 
Queensland Governnent Radio Serrloe. 
During the preBmlnanr teats last week 
1 read monT artklcs from iho Jonary 
and tbe Februory Iss u es of the So la n* 


from 57,100 to 68.100 ponnds. 

The Con9tUMtSM reodved her SS* 
MttBder oanonodai after the TripoBtan 
wtr, In wUeh her 
Bmdy of 
found 
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bhiwandh^Uw, 

' bii iM tho modofB toBVhnUni^oliu^ 
prfvhto batba irlih aait and Ifimdl 
wator, and b ft Adofd as wfBriifjf'a 
hotel." Surq fidle/ /rdr 
O^fi June ZOih $o Sepn 
Ftro TeniUa Cotf its 

ioi booklet 

TIfR ENGLBSIDE 
company, Ino. 



Anent Ironsldeo** 

Ae wc cipecied, our article about “Old 
Ironsides'* awakened a response in many 
lisinotic liearu. Edwin B. Eddy, Jr sug 
gests that the old frigate be reliei^ of some 
of the enormous weight she is carrying 
Reader, we are wiili you I If wn had fought 
BO gallantly, we'd appreciate any efforts to 
alleviate a burden of 68.100 pounds I 
Editor. 

Scientific Aroertcan 
I was pleased to note in the July edi 
Uon of your magazine the excellent 
aitirle on the frigate Censutuiion, ] 
have been aboard the vesael twice, and 
have been very tony to see the deteriorm 
lion of this menumeni to a noble past 
If the Govarnmont decides to keep the 
ComMution, there is one Item for her 
prcsenraiJon that I feel ou|^ to be 
called to your attention and that of the 
public. That la that ter spar-deck bat- 
lerv b both Inaocurale from an hJstnr 
wal Biand|ioUii, and weakening to the 
ship Her armament on the deck 
is correct, but she is undoubtedly being 
bogged by the continuous and unneces- 
sary pressure of twenty four long 24 'b on 
her spar-dook. She never carried— no 
frigate of that period ever carried— auch 
a battery upon quarter-deck and 
forecaatle. 

In ber battle with the Guerriere, 
August 19, 1812, wUch may be oon 
sidered ber best action, the ConstiitUiaii 
monnled the following guns gun deck, 
thirty long 2^poondm, quarter deck 
and forecastle, two long 24-poundm, 
one long l8>poiinder, and twenty-two 
32-poundn carronadet. When h b con- 
sidned that a Iom 24 welgha approxl- 
mately 4J500 or 5J)D0 poiuida, and mat a 
82-pounder carronade, only 1,7D0 poun^ 
think what a weight would be removed 
from Uib anrient vessel, if ber twenty- 
two superffoous 24*s were rsplaesd by 
32-pounder corroaodes in r^dlgal With 
this removal, and the farln^u aboard 
of a long 18 for ibe sike of ndbering to 
history, the vpmel would be ftUeved of 
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As ft 4Bpotmder oftnenode to a 


Story of Steel 

In response to man/ requests 
we have 

Now in Book Form 

the senes of articles which 
appeared in the .SCIENTIFIC 
AMERICAN Such wide and 
favorable comment was aroused 
that It seemed desirable to make 
permanently available the 

Story OF Steel 

By J. Bernard WM«r 

Chapters have been added knd 
*the text extended W'hcrc cuts 
originally had to be made for 
magmxme publication. 

You will find the book a de- 
sirable possession, especially^ if 
you read the articles If you 
did not read the senes, you at^ 
suredly should add tfaU volume 
to your library. 

Ready aboot AugBet JttR 
HM Poeti^ 

SCIBNTIPIO ABIERIGAN 

M-MW«BC4S|b8t. 
MWrYarit 


J 



Apoum^ tWM 


SCIENTIFIC AMERICAN 


mi nitf mai ■■■ oeaptr^ to 
tb* Mtt loot y bo who now oorriep on 
Jmt fpoMook, WMt BUM he tho dootmo* 
ttvi oileot upon bar, from her upper 
I ilUwtIoB ocemo to bpre 
Boil I roMMctfully ooll 
It to your attontloii. 

Yoftfv tndy. 

Edwin B. Eddy, Jr. 
DuHuht Minneoou 


tm offeot uwn 
hotierieor thU i 
bom owiookad, 


The Plak TnldtenJ b Redbeovered 
In Vkvfaiia 


Tbio flower it opparently familiar to a 
number of our readm who have written ua 
■aylnf where H could be fonud. Ai lack of 
apace doea noc permit our pubUahlng all of 
thaae lattera, we are DalnB the one wfaksh 
leaobed ua fimi 

Editor of the Soicniifio American. 

Dear 

In reference to the article in ilie laai 
SaJetttlflo American on ibe pink turtle* 
head. 

I have acen ihla plant bloomlna on 
the banka of a emafi atream that mwa 
into the Tucfcaboe creek In Henrico 
Goonty, Virginia. The atream ia about 
dgbt mllaa weat of RichmoncL It la 
■oath of the River Road. 1 think I taw 
torddiead blooming there laat aum* 


ner. 

The plant that I know aa the turtle- 
head was ideml&ed, aevrral years ago» 
by reference to Uana*i “How to Know 
the VUd Flowen,” page 100, fourth 
edltioiL 1893. 

Hoping that this information will be 
of Intereat to you 

I am youra truly, 

A F Wickham, 
WoodaJde, LcrraJae, Virginia. 


A IfnaVSlae Egg 

We have beard of Two-ln-Onc Shoe Pollah 
and Threedn-One Oil, but thia la the first 
time that a two-in-uiM egg haa been called 
to our attention. A Rhode laland puUot jo 
lha Slate of Ohio la reeponvlble for ihla, 
according to the following commumcaiUin 
Editor Sdentlfio American i 
' 1 am tending you a photograph made 

from an X w of a freak and abnormal 
beii*a efUL Tbla egg wu laid by a nine- 
month Rhode Island pullet The egg 
weighs exactly four and one-half ounces. 
The exact meaaurenienta are four and a 
half inches In length, five and tbreo- 
goarlers Inches In diameter and nine 
iaid three<^iurten inches around in 
length. The large egg, aa yon will note 
from the X ray photoarapb, has within < 
it another cm imacuy lormed, includ- 
ing a compile ahell 
The large egg waa boiled until hard 
and when cut in half was found to be 
exactly aa shown in the photograph 
The Inner rgg had a hard slmfl ^ 




5 iw-L’ 


Thia lUastrartoa showa the unuaMal 
sbe of Ihb twodn-onc hcB*s egg 


looked in every rcspeci like any ordi 
nary egg, containing yolk and albumen 
The apace between the Inner egg ami 
the sliell of the large egg waa ulw 
filled with alhumen and ooniaint-fl a 
yolk in one end. 

A J Brunt 
Kent Ohio 


TraaamBtalioii of Cold Into Qnickallver, 
a New Method of Attack 

A new way to effect a Iranamulallon hs" 
been tried by Dr A. Guachler, of Berlin 
He shoots hydrogen particles into the nurlcun 
of the gold atom, 'fhla meihml ought log 
ically to produce quicksilver (mircury) and 
according to Or, Guschler, mercury was oh 
tained Tbuse who demand ngurous Hiand 
■rdi of laboratory work will doubtless remain 
liartly uficonvinc^ about the reaul is claimed 
owing to tlie fat t that a mercury vapor pump 
was uaeil ll U stated that this was rni 
ployed only st fimt. and doubtless ritnme 
precautions were taken against the sccidenfal 
contamination of the results by merturv 
from the pump Can this be abaoluiel^ 
guaranteed? Doubt will probably exist in 
the minds of many until other methoda art- 
doviaed In the following letter Dr CuM.hler 
describes his work. 

By the cxpcrlmenls of Miethe, Nagau 
ka, and the author of this aohject it has 
been sufficienlly demonatratod that it is 
possible, under certain conditions, to 
tranafonn quicksilver Into gold by dor 
Iru-lhermal treatment Soddy and others 
tuggeslod that thia might be accounted 


SIMONDS 

CRESCENT - GROUND 

CROSS-CUT SAWS 
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Home Ma^c 

W ITH all Amcrica’g genius for saving tune and 
labor, little waa done for women until the Uni- 
versal electnc motor wag developed. 

What a difference nowl Connect a wire to any light 
socket or plug and housekeeping becomes a pastime 
The magic of motor dnven vacuum cleaners, fkx>r pol- 
ishers, dish washing machines, ice making refngerators, 
oil burning ftimacea, stc . lightens the housewife's load and gives 
lier leisure bo c^Joy the better tbinp of life 

Having been one of the first manufiBcturen of Universal motors, this 
company has contributed greatly to this service From the begin- 
ning DUMORS Motors have been cooatantly improved to meet 
these many requirements 

For any use requiring it ofa horsepower or lew, atspeedauptolSdlOO 
R P M specify a X>UMOREMotcr 

WISCONSIN ELECTRIC COMPANY 

48 Sixteenth St., Rxdne, Wte. 

0DMOKC 

Fknedamai flbrM Pinter Motor* 







162 


SCIENTIFIC AMERICAN 


Anomr, 1«M 



Move 

Your New York 
Office to the 
Scientific 
American 
Building 

A new 16-story 
building — the Scien- 
tific American Build- 
ing — has been erected 
I on one of the most 
desirable officer sites 
in the United States — 
at 24 West 40th Street, 

New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 

Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 

Should you be con- 

f " " ^ sidering offices in New 

York City by all 
^ means investigate 
■j space in this attrac- 
l| tive building — acces- 
, \ sible, distinguished, 
4 desirable — and at 
' MTF'H i I rents which are 

f ^ Ml reasonable. 

tr " Ml 


50 East 42nd Street 
307 Madison Avenue 
NEW TORE 

TELiniONI VANDBRSAT 4JW 


for im iIm BMUBpiloB lint the Imom 
of qulokoUwr of otonile vdiihl 197 dh 
■orni an olaotion and thamy tunu It 
to gold. This aMumptioB has bosa t«- 
fulra bjr an article by Aston In Naturw* 
according to which it has been found 
that there Js no Isotope of ouicksUver 
exIstiDg below 19%, A detemunaHoD of 
the atomic wel^t of an atom of anl 
Itcially produced gold by llonlgschmld 
gave a weight o( 197.26. 

Therefore the gold could, under no 
rlrcunMisDcPS, be obtained by the ab- 
siirptlon Ilf an elrctrea by a quicksilver 
center, no thst there rcmalnn only the 
possibility that qulckailver tunu Into 
gold by the elimination of a hydrogen 
center Vict-vena, ^d receiving a ny 
drogm renter muat he transformed into 
quicksilver 

As it hu been Impossible to ohserre 
with rertainty up to date the presence 
of hydrogen when producing gold from 
qiiicluiNer. it was undeiwm by the 
author to study expenmcnially the In 
fluence of hydrogen on gold, in the hope 
of producing qulrknllver from mid and 
hydrogen At present the uteramre 
gives no information as to what exieni 
a hydrogen particle or nucleus might 
penetrate Into niher atoms, etpecimly 

t reater ones. It can be assumed that the 
ydroBcn nucleus, because of its ex 
ircmriy small slse, can easily penetrate 
into the spaces between the electrons of 
an atom when possessing suficlent kin 
etic energy If it proceeds through the 
outer electron rings and is siopp^ by 
the repulsion of the nucleus. It cannot 
return to the snrface of the atom in con 
sequence of being bound by the inner 
electrons. The result hi the ronirary of 
the well known hydrogen connections 
(for example HCll, tlut is an inner 
ronnertion of hydrogen which is per 
haps Identical with a iraiMformation of 
the atom, with the hydrogen nucleus 
Imiind in the interior of the other atom 
presenting a para nucleus, as was eon- 
firmed with regard to quicksilver by 
many authors, especially by Nagaoka 
With this in mind the experiments of 
the anihor aimed at shnoring hydrogen 
particles Into gold atoms and determin 
mg the eventual nuMhfications of the 
gold cither chemically or physically 
Hydrogen panicles with great kinetic 
energy are bi^t produced with a canal 
ray tube provided with palladjum- 
osmium regeneration In my experi 
ments I used ■ glass tube about SO centi- 
meters in Irni^h and 4 centlroeinTs in 
side diameter containing a pin anode, a 
flat sieve cathode of aluminum in the 
rliannel at 3 centimeters distance from 
the latter and a plate of fine gold held 
in place by inanlatnrs atUch^ to the 
glam lube 

After the Inner equipment had been 
glownd out well, the evacuation was 
rarrlml out hy disconneciiiu ibe mer 
cury vapor dinnaion pomp in order In 
avoid contaminating the tube with quick 
Sliver The air, having been replaced 
by hydrogen, the evacuallnn was con 
tinued by means of an oil pump, until 
thern appeared green fluorescence in the 
glass on the passage of an electric cur 
rent 

Several phoiographs of the spectrum 
of the tube taken at the beginning of 
the trials showed a gresi many llnea, 
especially of aluminum and hydrogen. 
But DO quicksilver lines appeared After 
30 hours of running, Ine ipicksilvet 
lines could be seen dlaUnctly in the 
spectriun with an Intensltr Jnciwaslng In 
proportion to the duralioii of the experi- 
iDcnt Especially could ther^ be seen 
with certainty lines 6132, 5461, 5670, 
and 4487 On repeating the experiment 
the result was the same 
After the preceding statement there Is 
no doubt ihsi quicksilver repraaenta a 
gold hydrogen, in which the hydrogen 
nnclrui is bound by loner electrons. A 
similar connection si«ins to be qidck- 
silver helium, which according to ■ com 
munlcarion by J J Manlw {Natan, 
volnme 114 page 861. 19M; volume 
lU page 337, 19Z&) b Ukewbe to be 
obtained by a glow discharge from 
thb new angle the IraDafflrmatlon of 
quickaflver Into gold by means ol the 
dbcharga of electric cutrent b aasUy 
comprehended* By intense aethdtr m 
the qubksUver atom an overiogd el 
porifiTe ebetrioitr b pcodneed* wUeb b 


equal to tha looariy held h y dr ogen nu* 
ewne. Thb b ibn expellM fnm the 
atom of quidudlver. 

If the labors are pursued Inteosdy on 
thb basb, cbembtry irill soon be en- 
riched ^ a great number of loner bydfo- 
gen and hwum assocblloiH to iweh 

O quicluilver and others nuy bo 
at a bm date to belong. 

The author of thb report would aee 
the moat favorable aspeota Im hb wo^ 

H an American Jnstltute would prooure 
fur him the opportnnlty to puraue hb 
experiroenta umot better conditions la 
th.ll«l»dsui«. Dr C»chl«. 

Berlin, Germany. 
Poetry la flrlenoo 

The father of one of oor youihfol readers 
believes that the Scleniiflo American tea 
helped to develop In hJi sun a reaeacoh trend 
of mind, and that the piece of bUnk v er se 
which we are very glad to publish herewith 
was written as a result of Us having po^ 
over OUT onlumna. We are glad to know 
that our young auhoenher has found In 
science the beamy which escapes the eyes 
of many 

Editor, Sciendflo American. 

My mm, Bryant Cherier, neariy elgh 
teen, has been a subscriber to the Sdeii- 
Ufie American for several years, di^ng 
which time he has developM a research 
trend of mind along electron lines. In 
his English work at school he b required 
to write something original each wieek 
In prose or verse He has Just tur^ 
out a piece of bUnk verse of whbh I 
am naturallv proud 
I am ssMUDg the attached copy to yon 
as, no doubt, this refleota the influence 
of his reading your pobIlealJon. It b 
also interesting to note that he has 
caught somethin of the apJrit of his 
dbtsot cousin, william Colnn Bryant. 

M. £. Cheater 

EXCURSIONS OF THE MIND 
If man could but conceive himself to be. 
Far smaller than the smallest spe^ of 
dual. 

And further, alin reduce hinieelf In site. 
Until Uiat speck nf dust seemed greater « 
than 

This very world that trsveb ronnd the 
sun. 

What then might be revealed before Ids 
ey»7 

All substance, o we see It now would 
fade. 

And rhange to fast and geometric 
shadows. 

A weird and restless light would domi- 
nate 

And fill all space, and aileoce would 
prevail 

So, from hb tiny perch, man then could 
watch. 

And marvel at the atrangeneu of hb 
world. 

And see and feel with an nnalded eye 
The mighty laws and forces of the atom. 
As are the stars held In their given 
course, 

Whirling ihrongh the boundleH paths 
of imee. 

So are the smallest rudiments nf matter. 
Held to their place by lawa Inflexible 
Yet, all this may not be a wlldeat dream. 
Composed of fancies and disordered 
ihougfato, 

Man never knows what Hes In wail 
beyond. 

Until his Rdiid has sought and found if 
Bryant Chester 

A PardooiOaa SUp 

Aa there b each a clooe aaeoclalloo be- 
tween **sweetDem* and ''fragrance,'* it Js 
Mt eurprbliig that Mr Mly^e subatitoted 
one for the other In his microsoople repro- 
dnetbii of the verse from Gray's “Elegy** 
Wa are Juat nalunlly corioua, tboug^ to 
know how many readeix notlcad It It did 
not get by the eagla eye of Mr. t^iUfia, 
who sends the following turte. 

Editnr SdentlAe American 
On page 331, May bsoe of your dimb- 
alae, MT Miyake lias done some ftw 
week In redodng m verw from Gn^a 
‘'Senr.” bat be made a mbtaka oa tha 
hat liM. “Aseetnes^ does oat travel 
M th e ab, ‘TnintDoe'* b iha original 

J. N. mnip,. 
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WELCOME 


I We are now in our own new 
I Scientific American Building at 
24‘'26 West 40th Street, New 
York. Coihe and look us over: 

I the latch string is out. 

You couldn’t find a better time 
to join us. Developments ot the 
utmost importance in science and industry are now 
impending, and we are laying our plans to give you the 
inside stories of what is happening. 

Last month, by way of celebrating our entry into our 
new home, we made a limited subscription offer — a 
year’s subscription for only $3, instead of the usual price 
of $4. So many off-and-on readers took advantage of it 
to become regular subscribers, that we are going to extend 
it another month. 

Until August 31, you may get a year’s subscription for 
$3. Clip off and mail the coupon now. It means a 
twenty-five per cent saving. Better yet, it means getting 
the Scientific American regularly / 

^ StlFNTIHC 

every month without missing a single 
one of the many features you will 
find so interesting and so much ^ ch.ck 

worth while. / Name 


/ ^ o 


^^Name 

f 

Street and 


Thu ud'er cipirre AukubI 3 1, 1926 
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THE VALUE OF 
YOUR ESTATE 

In dtiinatlng the value of your Eitate, due 
allowance must be mode for the payment of 
dcbii, costs of admintstrationp Federal Estate 
Tax and State Inhcntincc Taxes 

The Fedtrul Estate Tax is relatively simple of 
(iimptiiarion, hut thecHfect of the Inheritance 
nr Tranbler '1 axes imposed by the various 
Sr lies li nut so readily understood 

'] he State 'raxes uhuh will be paid by your 
h state will vary with the nature of the lecun- 
ties ut which It LoBsiats and your Estate will 
l>e worth more or less ocxurding to the discre- 
(lon you now cxercue m the selection ot 
inie^tments 

Id considcrmg this pha^e of )our mccstrnent 
}Trohlrmi w c offer a service that is purely dis- 
ni'errsted liccause we have no securities to sell 


ns Trnnsftr %Agint or 


1926 


dj 
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CBNTRALUNIONltoSr Q»1PANY 

ofNevYork 

PIA/A(1FM(F „ „ 4»ND 8T OFIICF 

ftiihA«r stfcodiSt 80 Broadway, New York Mad«u#i A tc. fc 4amf st 

Cnfiitn/, Surplus nmd Undtvtdid 'Pr$Jits nver 40 ^JilCt/lttn T>9iUrM 
tSffwirr I toriAi HiiravK SvirrM 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

As«Kuiuti finer 1846 uiih the SncnoyicAmerkaii 


1 WOOL WORTH BUILDING 

I BnNidu«7, NYC 


SCIENTIFIC AMERICAN BLDO 
Wcuhfngton, D C 


TOWER BUILDING 
Chiiiifo, JU 


VAN NUYS BUILDING 
Loi Angeles, CoL 


HOBART BUILDING 
Son Fftinnsco, CoL 


Books and Information on Patents 
and Tradr-Marks by Request. 
Associates in All Foreign Countries. 
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Science and Money 

Investment Trusts 

By Henry C. Trundle 


K nown for many yean to British and 
Scottish inveaton os ■ premier Invest 
ment, the secuntiea of InveMment mwta are 
just beglnDiiig to gain recegnltioa In this 
oouatry where their orgonlathm dales only 
from postwar days. The otlgliial trusti 
were formed in Europe to take advantage of 
the opportunities for higher r e turn from 
enterprioee In North end South Anuriee In 
the eeriy daya uf nation bulkllag. Oddly 
enough, oJtuationa are now oo r e v e reed that 
trusto are being organiied here to profit 
from the invnunent bargains obtainable In 
Loropeen markets. Both then and now these 
trusts have been Important factors la the 
etunomlc maintenance of countries and have 
proven highly salisfaotory for Invcolment 
purpoora os well Some of the larger Euro- 
pean inveotmcnt tniou own os many as four 
and five hundred individual oeourlriei and 
our own tnuila ore also approaching this 
Mie and diMiibutlon. Ai the secunlbn held 
are of oompames operaimg in all parts of 
the World and engaged In multiple Unct of 
buoinem it it to be readily seen that an 
investment trust is but an agency by which 
funds can be invested with wide dlversifica 
lion and with exreUent probobllltjes of high 
yield A trubt virtually places the small 
inveMor, from the standpoint of oofety, on 
tlie wrao fooung os the wealthy investor 
who IS enabled to dlstrihnie hii fonds over 
a wide area, for he shores m the whole 
arcompllshment rather than nsks bin all on 
one or two ventures. Braldcs the obiHly to 
do more through the euDceolrailon of money, 
ibete ore pvychologiral and other rcasona 
why the average individnal would fore better 
through on invfitnieni trust than alone 
Organised for the purpose uf Investing 
for incuow, Invevimcnt irnsis ordlninly se 
cure their capital through the Issuance of 
itock, common and preferred When condi 
tlona seem advisable, additional capital w 
obtained for short periods by the hIo of 
bunds or from bonk loans, with the effect 
lliat the eomlngs per dollsr of ooniributed 
capital arc materially inorrased A properly 
managed truHt also will have He capital 
added to through the retention of a port of 
the profits in a surplus or reserve fund. 
Beesuar of ihcir large purchasing rapociry, 
trusts frequently occupy a pooillon in new 
offerings rquivairnt to that of the llllde^ 
wnlrn. This enables them to acquire secur 
ities several puinia under the quoted offering 
pnee and prnnJts of an increased profit 
when and as these becanties can be resold 
to the public As many efferinga arc bid 
up qukkly and remain at tlicir new lilgbcr 
prices, this source of profit is sn spprecUblc 
one 

One of the chief ressoni why the small 
investor suffers so many losoei due to acts 
of omission or oonunlwon is that be be- 
comes wedded to hts securities and nothing 
tan lead him to make a switch. TUa is 
not true of the management of an Invest 
ment trust which relies on trained staffs of 
analytical experts for advice Accordin^y, 
when It la deemed odvlaable, all long term 
securitiei ore replaced by abort term oecurl 
ties, or exchanges are nuMle gmning Individ- 
ual liiuea. Whether it be beoMae of oU- 
tlsdca or fashion, everything Is done to 
■sanre the greatest profiL 

larorMatloa** 

As the Board of Management of a Urgfi 
trust IS likely to eontoln men who ore high 
exeeutlvee in oorporotioiia. the trust con have 
the benefit of Inside Information of ooadng 
events. Soles or purchases con tons be 
undertaken with full nornftdenee and at the 
very dme when sndi tiaDSaetfons would ap- 
pear os m advised to the uaknowlng pobHo. 
Right ban it might ba «sQ to lato igo l s l i 


that investment trusts have frequently taken 
up the ondgdi In behalf of the minority 
holden In faisUBees d leorganlmthms er 
raalproLtiOfs. Furtbennore, since the dlreo- 
tors are experts In rasllen of investment, 
■eonriUes ore more opt to be purchased at 
low polnu and sold at high potato. It la 
unfortunate, but then It olraoet always ho^ 
pens so, that the pnbUo Is In a buying 
mood only when acoorhlos have hod a 
advance and that It beoomes frightened on 
declines and sells at the low points, Just 
when it tfaonld be buying. TIm nientlho 
manogenent of a trust will obviate this sh- 
uitloa for it Is not disturbed by goorip and 
its dealings are based on real knowledge. 
In fact the tnuits alwsyi have orders In to 
buy ■ Isrge number of seonrltles at prices 
below Intrlnaio vslun and to oell at piicea 
above such values. The natural awlnga of 
tbo market make it possible to have many 
orders exrouied each day The trnot there- 
fore profiu where the ordinary Inveoior 
would In all llkcbhood be getting caught 
on the wrong side of tlie awlngo. 

IVvato Ahrayi Alert 

The iniematlonol character of the larger 
trusts brings them Into oontort with all of 
the major iiecnrity markets of the world, 
and affords them opportunities to profit hy 
temporary depreealons as they ooenr from 
lime to time. For Inaianoe, in ibe bear 
raids in March, the European unau un 
doubledly picked up many shares of stock 
which in the mdlee were driven for bdow 
their actual volues. During the iobsequent 
recovery these shores were probably retold 
at ■ nice profit When morket rondlilons 
ore atohle here, some break might noour In 
I.on<lon or Buenos Alret, affording our own 
tnisbi a similar privilege sA acquiring stock 
at bargain prices, furiously enou^ too. 
the iileniical oerurltles will sell at different 
prices at the same time on the various ex 
changes. As an rumple, we mention that 
the German Government bonds were selling 
in London at above 100 when they were 
quoted in New York at uound 96. There 
woi such a difference ol several points for 
s number of other securities which had been 
offered slnuiltaneoualy In Europe and Amer- 
ica This situation enables a trust to pur 
chase at the cheaper price in one market 
and to sell at l\m higher in the other 
Tconsactions In theoe oerunties can be car* 
ried on without any appreciable risk until 
such lime os the prices shaR have become 
equalised The cbancra are that an Indi- 
vidual would either not know of this sh- 
uotlon. or knowing Jl, would not have the 
necesury capital or oontocla to profit 
thereby 

As yet, mention has only been made of 
the large number and dlvenified efasrarttr 
of tbe oecuntles in tbe InveMment trust 
strong box Since these truaia are regarded 
OH oclentlfioolly managed, many persons ore 
partloulorly interested in kuowlug Just what 
are the actual holdings. Such a Urt con 
not be pubUdifd because of Ibe influence 
lUs information would have upon the ae- 
onrity market, etpeoUlIy os the trusts own 
ability to buy and s^ freely would be 
cramped. However, tbe trusts frequently 
make known tbe types of aecuriticB t^ on 
interested In and the gaognphleal loc^n 
of the eomponics. Of oonne, where a titSM 
is formed specifically to bold railroad, pubtto 
nrlllty, bank or aoae other diatlaot oIm of 
soourlty, the manogMsent la fikely to be 
mon liberal as to the detoUa. 

Penaua who laoUna toward hooda over 
Moc h a, or vloa verso, wfll be iutswa to d to 
knew Jim wImI the pnctlea la with vespeat ^ 
to helAati In juadur aaoMida^ 

Earlier In the year om of any 08m MiMi 
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tmiSt kMwft IlHt of llo Indi 74 pomttt 
wo la botaikt n poreoBt In pc bI ct i o J Mocb 
oad hmak ihtNi and 4 poromit m eonttoa 
a tool ta Tbo Britkb tnota tnul non Uy 
■ward oopunaa sbaroi^ aooM tniata bavmg aa 
anicli aa 40 poroaat ^ tbelr oapiut in theni 
It w not uiiUely tbat American trnata will 
extend themadvea hr thia direction aa pr«i6la 
beooma amaUer from domeacic and foreign 
aenlur Meurhlea 

Tbo Anencan iareator Intereated in In 
Tretment tmat aecnritMa will prabablf only 
want tbom of our own IntaU wlurh an 
pnrohaaable lot the moat part not on the 
eachangea bnt over the oounter" from 
banking c on cema Trading in theae aenm 
ilea la fairly actho and cloae marfceta an 
maintained ao that llquIdatMo of hnldmp 
can be aecompbabed aatiafaclonly at any 
time A oImik» la offered of two main 
trpea (1) the atorka or bonda of a troat 
nr (2t (he peruripaling certlfiratn nr hrne 
ficlary aharea In a fond Prom a market 
4tandpoliit the fine type la tie m at dmir 


dde^ and la the type to which we have 
lefavrod 

Granted Aat dlTeraification and good 
iffll aanre a aafe inmuncnt 
It wfU be well to mqnlre into the liberaliieaa 
of dhrldend and Intereat paymenu Nat 
nnlly tha bunda of a truat wilt carry a 
filed rate of Interrat and will aell at pncea 
la dir ect relation to (he coat of money jimt 
aa dora any corporation or governiornt bond 
The prefenred atook will alM vary but little 
m price and will atU on practically on 
JmMmeat baai& Tbe eommon abarea how 
ever are tbe ones to which to look for Urge 
morno and ahiftlng pncea Efficiency of 
managBmrnt and rapid turnover of money 
will be reflectrd In the baUncea left for 
diatrilniUin to the common The long rrc 
ord of Urge dlYidend paymenta made lo the 
eommon Jiare holdera in Brliiah and Scot 
tiah iDVeatment innia ah wa that they arc 
quite liberal Certainly ratra of around 10 
prroent tan he o naidi^l aa a Mtiafactiry 
IihI iir"cmcn( 


The Heavens in August 

By ProfiMsor Henry Nams BuffseU, Ph D 



Aft 8H oeM Ang 8t 

Tha boBore gtraii en In Standard TUna Wim loeal aumii vr tlma la In affOat, tbay 
au»A be aada ooa hour lator }^ oelork on Aumiat 7 aU 


NIGHT SKYt AUGUST AND SEPTEMBER 


The Hcavrna 

O N onr map of the bravena ibia month 
we find Cygnua right overhead-^lbe 
foot of tha oroaa being to the MUtbweat 
Lyra la west of the mmlth and AquiU aoulh 
Srotplo and Saglttanua are low m the aouth 
wrat and Bootea in the weat with HercaUa 
and OpMiiabua above Draco and Urw 
Mayor are in tbe DOrthweat and Cepheua 
and f aaalopcia high In tbe north while 
Peram and Andromeda are m the nonb 
eaat P^gaaua U in the eaat and Capn 
cornitt Aquarioa and Placet Anitrlnaa in 
the aoiitbeaat 


Tho PUnata 

Of tbe ptanela, Meroury la In oonyunotion 
with tha tun on the 7th an 1 U not vUibU 
onefl iba Utter part of tbo month— heat 
•hm tbe tSiht when ha U in dengatlon 
Iff* from tha Bu aed nalag at 4 am ao 
dmt ho oan Jaai be aeon In the dawn 
VaaM U • motafiit alar tee and rlara a 
k gtewbif briiktar 
wa, and by lUa 


time be eaceeda all the other atarv cxceit 
Sinua He ia in Ariea and rum at 11 ph 
at the beginning cf the m nth and 9 30 at 
Hi cloae 

Jupiter la in ippoaition on the 15th and 
la aplendidly vUible all oighi long— the chief 
ornament of the evening aky Saturn la in 
quadrature eaat of the aon on tlie 13th and 
la well naibU aa an evening alar Uranua 
la In Placet and croaact tin meridian at 
2 am in the middle of the month while 
Neptune u in Leo and being in oonyoncUon 
with tbe aua on the 18th la invuibU 

The moon U new at 9 am on the ffth 
in her firat quarter at midnight on the 16lb 
full at 8 AH on the 23rd and in her last 
quarter joat befitfe midnight on tbe 29th 
She 11 Bearcat the earth on the 23rd within 
a few houri of fuU— look ont for low and 
high tukil— and la fartheat away oh tbe 
lOtfa During the month ahe la In ooajnnc 
tioq with Venaa on the Sih MercitTy oa tbe 
ffth, Naptuae oa tbe 9tb Satan oa the Z6ih 
Jvpiter OB the SSsd Urauua on the 25ih, 
and Man on lb, SStfa 




rt 
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Romance — 
Adventure — 
Humor 

Why miss what the Mas- 
ters have for you’ You want 
to be entertained, they are 
called MASTERS because 
they entertam so well— 

And it through being en- 
tertained by the great enter- 
tainers, your widened vision, 
your enlivened imagination, 
your fecility m using words 
make you a bigger man and 
your life a bigger life — you 
have been readmg 

The 

Golden Book 

Magazine 

3Sc at newMtanda, |3.W a year 

TIIS REVIEW or REVIEWS CORP 
NSW YORK 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


tvood Will Cannot Stand Alone 

T HI* Burtaii of Inlrrnal Rrvenoo nccntly 
i^ui fl a dn ision lo nuke its regulaiiutis 
Miff mi lo a ruling of the Court of CJaim« 
in h 1 ling that good will n nil n it hr 
I iralcd from the Ungihle asvts of a 
1 rn in whuh an interest ha I Ixen |.ur 
li iHid 

I pon the purdiasr if an intermt in a 
glint, biuimH the Bureau decUrtd pwd 
will ranniil be mparati 1 fr in the tangible 
iMPis and < on«iden I it i ^ift i xerapt frr m 
lax under Serlion 4 if the Rerenue Art of 
1916 ainre the purrliise of an inlemtt in a 
kiifuneaa iniludt* aa an ini idcnt thenp an 
intrreit in the (,oud wj|] and the gain de 
nved from a aah of the enure bu^meaa 
includia a sale of good will ami la miaaurrd 
li\ the diffircncL lielwtrn the mal and sell 
mg 

The Army “Tin Hat** Cage 

A ITTIDIjCH a Bniiah subject may not 
I aue the Rnriah OAvemmeni he may sue 
the llnitcd Stall a Covemmeni 

Sf) ruled the ( ourt of Claims recently in 
the arlkin brought by John I Hrndie Fng 
tishmiD and inventor of a aieel helmet worn 
hy British and Amrntan snldiera m 1U8 
liu Brodie type of lielmet was worn by 
Aoirncan Holdii n in I91H M iny com 
plaints wire made abrnt il liowevir and 
finally the Ceneral Staff orderid the A L F 
I quipped M ith thi Liheriy Bell helmet 
wliirh hid lieen devel ipid b> Major Mr 
Nar> 

On January 1 1918 a llniied Slates pat 
enl had been issuid to Bmdii On Ortober 
1 1919, he pres«nle<l ih» Uar Deparlmcnt 
Hith a rlaim for t20O0U0O and asked for 
I » hetk 

It IS eomcflid m argument ' JudM 
Downey sajs in writing the iipintun ul the 
(ourt *lbal llniied Slates filirtns liavt iIm 
same standing in British it urts os do British 
subjetls but eoniendeil that neither <ould 
or ran prosefutr an ailnn fir tortious in 
fnnginHnt again**! the frown Tlie 

true test » not wlietlier a ri|i/en of the 
United Slates may | nw-eutt an aciu n of a 
particular iiatun In a British cnnrt but 
whether the dnnr« f niilish lourls art optn 
to Aineman utiams for the |ir seruli ii if 
tlaims againM the frown hut nifrsvrily 
onlv such rlaims a^ might bt prosecuted by 
British snbju ui lor ihi rt a^ here thi re are 
classes of action aa to whuh the Sivrnign 
has not conw nit d to he sued We think th* 
plainuff has standing m this court 
The court rule^ luwtver tliat in the light 
of the pnor art there was no patentable 
novelty or invention in RnHliPS htlmri and 
that die patent which had been granted to 
him therefore was invalid Ills |ieiiiioii 
was disnusscd 

“Direct** Through the Middlrman 

T IIF Federal Trade (ommissun a almri 
lime ago Iwked into the Factory To 
^uu tumiture Sinn in Philailrlphia op 
erated by M ( nlilhrrg and found that the 
public has Ihiii labonng under the unpres 
Sion that the proprietor nwne<t and operated 
a far lory and gave bis rustomeiw the benefit 
of profits wliiih nthcTwisfl would go to the 
whoJesaler jobber and retailer 
They found nm iIibI the furniture waa 
railed 'walnut genuine walnnt 'com 
binatiOB walnut ' mahogany* and c/m 
binatiod mahogany” The nsmei however 
consbtoied alnmt the only plan they could 
hnd walnut and mahogany Wherefere they 
issued the necensary onkri to disconiioue 
false and mlsleaihng advrrtttmg 
The aural of whuh is do not hcllm tU 
>ou read lo the store wiodow. 


Patents Recently Issued 

Clasaiflad Advarilsiiig 

Adiertisemenfa in fAta Hertion finfeif under proper cfawn/Srafiona, lafd iSe 
per vord each irtAerfson, mintniNm ifumber of uonU per tnarrfton 2^, mojrtmum 
90 Popments muet aerompany each insertion 

Offietal eopwa of any pattnfs listed tn (hts aietion ut eaehf state patent 
nvmber to insure neetpt of desired jtaUnt copy 


Pe rtaining t o Agr onagiicg 

S»ifiRi(iii JiJUUlHU* — \d\niiee<l lifting 
mi nils (f luropluniM eimbiiiid with lifting 
1 , IM H helium 111 lower hydrogen in uppi r 
I lit (f giw hag whin in priM^uro is rtgu 
liitiil at will of >1M Tutor Vo ballon* I n 
\ thing ot bulluat nfrenuirv nor ouInJiI 
lulp by alighting on land nr watir Tw 
intiiilN 14019)8 Mini 1SJ2761 BJ elaimH 
i iiiifHlinn imtiiit J1771*1 John Twonlus 
107 Hiiimiir Bl Ilnitfoni Coiiij 

\riiofL\N» — lluvlig a H|H(ial coiiKtrae 
tioii of HiirfiinH ruiitroBable nl will f r 
I ffe4*tiiig til* lifbug imwii nml turying tli 
INetitiniiM ot till ninelifiic Patiiit 1871) IM 
t \\ New son 638 M 3, North "it Suit 
Luke ( itj I tub 

— Whireiii tho muiora for dnving 
tho pbiptlhra aie so mouiitid uml nintiollii 
Hi tlmr IIkv niuj la drawn adjacent tin 
I bill f 11 i(]uiisoi tlur piirpoaLS Patent 
I'WKgH \ Drulfpnl, 1181 Ktrby St 
Portland Ort|,iu 

SArrT\ Niiviiimf^t >ob Auulanu) — 
I r the piirp m. »l matenally intntsing th 
ilispliici im Mt him! intiinlliig descent, thii*i 
pii\intint» MnrtiM duiigir to the pigne mil 
Its -MTiipaiit*> I'ritnit 1883746 V J M 
IW IK niH roie 8t w York N k 


Pertaining to A ppare l 

f iHhV I _ \\ I o u in ly bi HtijiiHtMl to tl i 
liiight nil I hhiiit ut tin wninr wirlinut I 
tuhiiik Ul \ d the luiita Pubnt I'lHlIMlJ 
1 f KiN|Nit </o 1 Niwuiuii & Hons 17 

0 ik St Niw llu\i.ii f oil II 

XHiixmi' liASTVR — N\hi(h is ndiimtabl 
III I will ninaiii auh*<lauliiilly uiiiiffteteil hv 
th wiisliiiiK pionuM R<* diHtiiigiii*iliul fn in 
mIiiIim liniiii, ilaNtic p rtiuiis Patiiit 

ri8NJ4 I < 111 nil xr 846 W f J 1 St 
K iiiMi f it\ M > 

fOMHIMO S\MI\H> MllIfLD AVU RC 
(iiloB — \ hifiiicatt I Kiirtiiiiit fui womm 
H liiprid tl (iiiircli till hiiw mil iipinr I'g 
liitioiiH if th* lioilv 1'iiti.nt 1680464 

1 iimi H n Uinminfcll 2011 Maedonald 
\ii llhhiniHi I i q1 

11a I lIuMiif. gn liter flixibilitv iii the 
p rtuii fituiig idaiut tin hiud whiieby it will 
nIi ijM iiHilf tu till lieiid and priMi t hinilliig 

I lit III 16S2812 H \iin o/o 1 V Ueid h 
ii n W l»Ui St Niw- \oik, V Y 

( ( \h\i t \ sin ping garm* nt hy tho uae 
f whuh rirriitn parts f th* body ot tin 
HI iin r I nil be k( pt eiHikil PaUnf I'5fi2a86 

II ( Ihiuphuinia JOrio J>ont Bt Fnrgn 
N I) 


( he wical Proceg aea 

IrOIIsm MlKl^ll fllUlHFHSFU \KASI 
I 1 1 m n luMw u I r nthf r a leefanrifi rons 
prilnets h> miana (f whirh th* bmUila 
ro^iinilh rnitaiiiid in th insMhing matenuls 
III pn**ir\iil Patent 1680raK) K Kua 
aemw UK6 h m St Oukluiid f ul 

FOB PUI \RINU 1 ACClim — 
Rliiili enmprlMH rrenfing iHpMiilnfoil hue 
tiria and biutfrial tmn proteins with aUudi 
to brink the (uisHihs and then digeating 
with trjpHlii Paiont 1684683 F M 
l\ood .72fJ\\ 64th St Los Angeles fahf 


_ Electrical Deyieea 

Polk roi i aw mu ELrorur CAnjES 
Teuibaph and Teuetbon^ WiBn aitd 
O rnrB PcBPonta — ('nnalstli)g enointially of 
two flanged beams of rolled steel apocod some 
what apart and held together by moans of 
tie boltSi Patant 167DQ66 J O StoUe, c/o 


f olllaon & f n 483 f'nlliiia 9t. Melbourne 
AuNtnilia 

Gl KTBK AI. StaNALlNU DkyJCE — hereby 
the cr tl htiun of nii elti trical mmiit may be 
nidiciitifl at n nmoto point. Patent 1680811 
M \\ Melullre, 6 Dock Bt, ilmlngton, 
N C 

Ubaiu. OrfBAnnn hUcHAiiiRtf vxiB Eire 
TBit JliilHm tND 1 ][» LiKr — More partitu 
larlv n dnim for the puiiaiso of rtgulating 
iho spidl nt whUh tJiL brakew art upplietl 
Patent 1670640 II If 1 ogan l/o llum 
Mttal 1 riHlurts < n 2fri0 N Kildare A\e 

I hicago 111 

Krvi iBio Contact DBEAgrt — Of the flat 
spring U IH w till h la so dampe*] as to enable 
It sntetNHfully to o|n rate nt high a|ieed Pat 
ent 1681186 V T Il/raiereoii The Lynch 
( liflnii Ihl , M imbleilon, Londou, S W 
Kagland 

llimo Inuictance Coii — Whenby the 
wms may be wonnd in a oumpuct tylintkr 
without any ueGcsslty for uung insulated 
wire Patint 1581067 O G Llshcn, 161 
Unridand A\e, Jersey City, N J 

I rscTBiCAL CoNwrerm— Mh*nby n dr 
(lut wire muy be simply bat \(ry securely 
fnati lied within the mnneeti r and w Ul stiinil 
knnt strains Patint IfiAMO? A T 
Latham 62 Lincoln Place llrooklyn N \ 

< OBD Uu) iiEB AND GUIDE— For oIsctriQ 
flat irons, and means when by a alack loop 
may be maliitalucd permitting fretilom of 
mot cm* nt for the iron Patent 1084600 J 

I I Viihnrd 6tf06 Grand CoDtral Terminal, 
Niw \iirk ^ Y 

Tiain OrraATED hfEcrBio Switch — 
rho operating mechanism beiug adaptnl to 
bi attUHtMl by the flango of a car whci.1 

III the track rail Pateut 1685178 J K 
WuU Iktrult Minmaotn 

ELTiiBiG Skin — llaiiiig a thoroughly 
nntomatir imihanbvra fur handhng nn end 
has iicrfirateil tu|H sud eontrolliug the 
viipidy of curnnt of the illnmlnatlog lamps 
Pntint 1686416 T Z Burrundia c/o U 
Iriest A Co, 36 Ho Milliam St, New 
York N Y 

PBOOHH KOR llir INBI LATION OT AO- 
(iMiiAioB Hatim ok DirrrBFNT Polab 
iriJLB — ( oniviallng in applying thin shiots 
of woml to thi mill a of tin plate and a 
frami of iboiiiti to the rlg*s In overlapping 
ngagement Patent 1586466 L Cnillard 
c/o Oflito ISennl, 07 Uuc Bt Luiare Pans 
rrnnee 

Sinn — Mhlih la illnminntid at both aldea 
by u Hingis or mrlea of floctne bniba lo 
rure«1 in openings In the aign Putent 1686 
464 K U Penrann nnd W Letilg, 310 
Spring Bt LiUle Rock Ark 


Of Interest to Farmer* 


Aitomatic HtLTASP ( OL 1 UNb — For um 
I n agrienlturnl punmlts between a tractor 
nnd a plow iiutumatiGally n leasing thi plow 
on abnormal resbttanee Patent 168146T 
\V A HuLlhr, 810 No Finn St, Aberdeen, 
B l> 

nAimTiNQ BlAcniNP— For barveadiig 
mHlse or corn Its main object being to re 
inmo the cobs or ears from the stalks whUe 
ID growing pisrittoD Patent 168S751 P T 
Wo^IhihI Ornsduli ' Florida Road, Dur- 
ban Natal South Afrlen 

WAFEBnoorufa Cumpoaitioh pqa Glqti 8 . 
— Whlefa whiD apidied to tbs bands or fab 
rto riovea wlU protect them from Injury 
dnrlng the hnsUng or bartaotliig of corn. 
Patent 1683483 F M Reed and 0 Paid- 
sen, c/o O. P Anderberyf Mindan, NsK 


“SulnlsM Strel** Name !• Publle 

A ny cutlery manufaciuier may stamp hu 
> rust and suin resjsting articles "Sum 
lets Steel,’* acoorduif to a decision recently 
handed down by the Patent ComnUMoner 
Thii decision repreaeata a nebuy of several 
manuTactureni of steel produLls orer the 
Ameriesn Siainlns Steel Company, which 
heretofore has claimed a monopoly id the 
uae of the tonn 

The ease aruec when the Amenoan Suin 
teas Steel Company ipphrd for regutraiMn 
of Stainleoa Steel as a trademark A num 
her of Companies protested Among those 
wM the Camillas Cutlery Company In the 
testimony it developed that the Amencan 
Stainless Steel Company neither makes nor 
sells steel aiudes of any kind but lacrely 
holds patent rights which it leases to vui 
ous manofactureEi 

The Patent Commissioner based his de* 
ciHion on the fact that the term Stainless 
Steel” IS one of long sUnding and wide uae 
aa well aa on the fact that the term la purely 
desuiptlve 


New dhinege Copyiiglit Law 

T he Republw of China recently adopted 
a new copynght law Apparently the 
law has rscap^ the siienilon of the vanous 
foreign powers in China and was not tub 
milted to ihim for any cnticinn or approval 
aa they yet have little or no knowledge of 
the new law No specific restnotlon against 
foraignert sppesn in it 
FoUowing sre some of tho provislona 
"An author is entitled to copyright privi 
leges during his hfetime In esse deaih 
Bw.h copyright passes lo bia heirs for a 
term of thirty years 

"The legal heirs of a dfxreased author 
shall be entitled to copyright for a terra of 
thirty yean on the publication of the post 
humous work of the author 
"Copyright of phoiographa shall be grant 
ed for a term of ten yean 
* If within the term of copyright, revision 
alieration of the test or insertion of illus 
trsiiona la made, specimens must be pre 
lentcd at the office where the work was 
onginally registered 

Anyone who plrsies or plagunxcs a oopy 
right work is habir to a fine of from ISO to 
ISOO In sddilloD damages may be enl 
leoied by the person injured 
"Making a false siatenirnt in an apphea 
tlon for a copyright is punishable by a fine 
of from 120 to 1200 in additioii to havuig 
his copyright cancelled 
' Where authuni have been fined acoordmg 
to this law tbur liierary works ohalt be 
confisoaied * 


Traiul«Uiig Tradamrlu 

W HFN Charles E Cnlptpper, M New 
York, recently sought to regitter t^ 
word Como* si a tradmurk for nonalui- 
hobo beverages the Howdy Company, bever 
age maDufioturen of St Louis, objected, 
orging that 'Como** was an infringemenc 
of thdr trade mark “Howdy’* The ras em* 
Llanee waa not at all clear until the oppoeer 
explained that como is the Spanish eqniva 
lent of howdy fortnnately for Culpepper, 
there was another factor in the case 
*It may be deemed settled,” said Acting 
Patent ComimiuoDer Kinnan, "that a rival 
in trade cannot be permitted to translate a 
trademark used by another into a forragn 
language and obuin rpgittradon for it when 
used upon the same class of goods In view 
of the endenee supporting & claim of ibe 
applicant of pnor adoption aiid ust, it H 
unnecemary to decide the gttemloB of 
whether tlw tppBcaat hn doot more tbag 
tragshie the eppoeePs mark Into the Bpanlah 
Ungnaga. 
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Potato QATwaME^Whicli may ba at- 
ttoM to ady qooveationBl form of potato 
dWeer for aoparadof tho earth from the po 
tatoea. Patent IDBUieO. W C. lloth, R. F 
D. No. SS, PaadaU Rd^ Le Roy, N Y 

Of Getmr^l Intcraa^ 

iMPBoncp pAim^Tna* Cap — A ilapted to 
eoUapalbla pante tiiboa, eaeily operated for 
Uloidng the dUcharflfl or cat>oll of the paiita 
and pnaaemca poatUt^e non Ineuble featnraii. * 
Patoot 1GT0Z»8. J R. UibaoD, 88 S Dear- 1 
bom Bti Ohleago, IIL 
RLfima ATTAGHMiuirT roB Peb SrAm. — : 
^Ideh can ba readily applied to a pen aiaff 
and win not prevent the plndny of tho pen 
In the pocket. Patent 1070465. D Brltt^, 
Boi 348. Oalerimrc, IIL 
Batd Bbvbd — AppHoahlo to any cooved- 
ttonal tab and ailjaatable to any dealrcd poaU 
tlun, HO that It idll cnntuct with a poraon'a 
baek. Patent 15770(15. Y F Crcegmi, 74d 
Be. Beueon Bt, Loa Anfelm. On] 


CoiXAPsiBut-TinjE OLooTiaR. — Whertbj a 
aerpK threaded emp, ennatltutlDB a oloaure, is 
ILmlteil In lU movement and prevented from 
acdUeiital luaa. Patent 10K0060 II L 
Mon on. e/o B. A. Ilerby, 123 Waverly Place, 
New \ork, N Y 

NecKtAOB CtAsr — Conatructed by a sfn- 
ids Htnmplng so that when bent it will form 
a front and mnr without empluyJna wilder 
or Hveta, Patent 1D7D083. F 1) liVendel, 
e/o nemilea Novelty Mf|C Co , 126 Booth 
Bt, Newark, N J 

Baftit Razor.— TT avlny three oiittliijr 
eHers. with ineuna for permitting the user to 
keep track of the edges fresh for nue I'nt 
cot 157)>45IK W. F vtm Uammuntelu, 4500 
Melrose Avn , Lus Angeles, Gsl 

iminn lloABli. — Designed to gl\e n high 
degree of nmlHency without undue striilii to 
the porthin above the fulcrum pHteiit 
1576510 W B Brown, Room 201, Men's 
Gym, Drbana, 111 

Cuwm ton Tanks— AV bIch may be Bp- 
plted and removed from the exterior of sii 
oil tank wJihuiit nBoeasl taring tlie workman 
entering tho tank. Patent 1580220 A 
Boynton, 1010 City Natlonol Bauk Bldg, 
Han Antoulo, Texas. 

Fubl EooKftifiM.— In the form of a 
preheating arrangi^munt adapted to be cm 
ploytsl In eonjunriloii with fumaoes Patent 
1580388. J F BrUapjd, 2300 Pierce Bt, 
Hkuu City, Iowa. 


APVKBTiHiNa prvu'E.— In the form of a 
flab t» bo floated on or below the surface of 
liquid, with H suitable ud\rnlMmeut visible 
Patent 15H0227 D C Wilhelm, Gillette. 
Wyomluf 

Pahtk niNPTKNTNn DrvicE.— B’or dlspona- 
lug tooth noatu. cream ur tho like without 
expoaJng any except that rilNiMrused, and per 
mlttlng any quantity dlHiiunscd Patent 
15R1Q74. T M MacfnrUiid. 53 Park Place, 
New York, N Y 

M«Ui — Whleh cun be nmodated readily 
alth a plurality of idmllAr demeiita from 
whleh the molded artldes ran be qnIrUy re- 
moved Patent 158104a U By, SU7 hi. 87tb 
Bt., New York, N Y 

Atiuaz. Trap — S trong and durable, may 
be easily and quickly set and adjustnl, and 
Is humane In its uetinn Patent 1580683 
W. CatUn, 308 B Park Bt, Rockville, Ind. 

Mrrnou or MAKiiia TvnewamEa Rib- 
aoMa —Having end portions which are free 
from Ink so that the operutur can reailUy 
manipulate the same without aolllng the fin- 
get*. Patent 1581040 H R Vannote, e/o 
H. M. Storma A Co , 516 Grand Avo., Brotdt- 
lyn, N Y, 

ToQTBinnTaK Rack — Indudlng meana for 
rigidly sapportlng the aame from ander a 
moldlnf or for gripping tha edge of a glnsi 
shelf. Patent 16810R3. 0 J Bunler. 335 

Ofdan AvCh Jaraey City, N J 

MgTHoo OP PnMBimiro an AimfAT0> 
PlOkDiB PuniJC.— Tb« pnrpoae bring to tx 
erdoa tha wlCa of an audience aa well aa to 
provide a feature of entertainment Patent 
1061038. L Sidiwarta. e/o Schwarts Enter- 
priaea, Ine., Ill Weetsherter Sq . Now York. 
N. Y 


FbvBTAiir Pcir*— HoM within a caalig. 
wbioh la antonatleaDy withdrawn or dooad 
with tha Bovenonta of the pen Patmit 
1680087. J C. Alford. Haben, Mlsa. 

AiormoiAi^ Shikoi*.— F ormed oi Sirtly 
groand took oaphait and Portland eemoDt 
piSai to tha daalrad ddekiMM, wwWy^han* 
dlatf without bmUng. Patent 1861^ B. 
It €Mfoty, O M. Umg ai^ F. a BwBfo, 
«/• GMatr A SoMto On.* liOoMDa. ij. 


OoomeB-BLOOK Ifoui.— For nsa in making 
ooBcreto comer bloeks, so oonstrueted that 
the depoolte of concrete will not result In 
dtsalinement of the blocks. Patent 1581644. 
U By. 367 B. 87tb Be., New York, N Y 
Fish nia,-*Whlrh may bo readily disasso- 
ciated from Its pole without luM of the gig 
and easily taken from the fish Patent 
1581631. F B Ralthol, 1119 K Miller Bt.. 
JolTersou City, Ho 

Watch Btanh — Wlwreby a watch may 
be supported and the face lllomlhutcd, that 
the hands may bo \lHiblo in u dark room. 
Pateut 1581452. B. H, Krebblel, Dimnell- 
son, Iowa. 

FEENOR DaiP PcaCOLATOB. — IMilch docs 
not necmsdtnte the oonstaut manual pouring 
and repourlng of the water o\er the foffi-e 
grounds. Patent 1581871 L B nobrrtM, 
c/o Roberts Book Btore, UamUtoii, Mont. 

BRitenEircT Cau. Device. — Altachabln to 
tbo exterior of a biiiltUng. a ilour frame or 
the like, and euutnlns Information for making 
larlous emergency culls. Pnteut 1681981 
\\ . H. Phelps. 765 Sth \vn ,^«ir York. N Y 
Wall Pbotector.— For beds or other far 
nlturo oniitacUug with the wall or bas4>boun] 
of a room Patent 1581071 F X Mnnt- 
slon, Auhtun and Vi iUets Road, Uomesbunc. 
I'hiladelphla, Po. 

Handhao —Of cnibstuiitlally nsual eon 
structluii. but having a secp't compartment 
for carrying ousineticu and the like PntLiit 
1581985. M BucIls, c/o Washington Lentlier 
(iCKsla Co., 15 B. 20th Ht , Nt w Y'ork. N Y 
MKUApnoNr. — BMpocInlly adapted for nth 
by college cheer loaderii, although, uf ciuirtir 
iidnptud for other wnim. Patent 1581072 
T R Mason, (16 KaihlJug Bt . Ilurtfurfl, Coiui, 

I Pipe. — With hollow bowl fi»r holding ordl 

I iiury smoking tnbucco, hut having the form 
I of R fdgar and mouUiplecc Puteiit 16H1080 
l» TalMuau, No J Rue HiiLnt Buuveur, Beino 
Department, Paris, France 
Eni CATION AL Appi 1 V NCF — F*>r teaching 
the construction of stiitinccH in (idler a iiu 
(ivi or A foreign laiiKuagu Patent 1581023 
J H Fnmin, KuAhland, Pn 

AJIAPTAniJC OaNARVVT Ffia i>RAFntT I'll 
Backs — The ornament on the tie-buck being 
loosely monnted no that It may be adjusted, 
longltudinnlly to suit the taste Patent 
1581960 M Bernhard, c/u M Beruhard fti 
Co , 16 W 18th BL. New 1 ork, N Y 
BAFcrr Giaho vtn hUaai nuh — W falch i 
will serve to iin«veiit Iho loss of the earring 
through the unintinthmal Jnusonliig of Ihn 
screw clamp. I^ltent 1582*01.1 K M. Con ! 
Dally, 528 McCormick Bldg., Chioagu, IIL 
HuTJUcr. — I n I he form of a match holder I 
attacliinont adaptid for UHe in connecllun 
with Hguntte pnekuges. Patent 1582168 i 
O D Willis niul K II Felix, 638 14th Ht, 
Huntingtou, W \a 

Faht>kiib anti GriDP fob Asphalt Brin 
ulra.^ — ^I lhich will lut ns a fastening and 
alining meuim for one ur a plurality of over 
Inppcd shliighs Patent 1582727 J J 
BradAcld. 56 Twombley Place, P O Box 80, 
Jamaloa, N Y 

Doll. — With novel and poidtlv'e means 
whnreby the eyes may bn made to dose by 
prtMHirs on a portion of the body I'atuit 
1582778. G H Parsons, c/o Avrrill Mfg 
Co., Walsi Avo and 143d Bt. Bronx. N Y 

OOMBimCD lUTHTTm AND BHOWICa (^*LOgEf 
—Which In addition to constituting a means 
for taUng a shower or tub bath. econumiseM 
in space required Patent 1582881 II N 
Kroemcr, 430 E. 155th Bt. Bronx, N Y 


Hardw ara and T ool a 

Wbfnch — O f the type tenniNl spanner 
wrench, which may be roadily shifted to take 
rare of different stsnl objects. Patent 
1079092. A. Altman, 739 Coster St, Bronx, 
N Y 

BTTTriNu Oaiie. — W hich makes the cbtahl 
ing of tho recesses In n door, to receive butt 
hinges, extremely accurate and simple Pot- 
ent 10rnM3. C. R Woodley, 16 South 
Riverside. Klamath Falls, Oregon 

XiOCK for I’Ltroa. — B^iecinlly designed for 
nse In eonneetlon with grnsso caps, and dim 
inatea loss or displacement Patent I5800ia 
G B C^IUna, 670 N Msino St, Meadvflle, 
Pa 

StwEEif Fartrher ahd Protector.— F or 
boMiog an extensible window aor ea n locked 
in applied poaidon in k window frame. Pat- 
ent 16tlM& a M. Haddor, 6 California 
Apt, OallfMDU Avol, ChariMnn, W Vo. ’ 

Apparatdr tor i mr u m io Toole aito 

nn Lint— ^Phlch ntomaflteDy carrlea tha 


tools through the tempering atdntloni, where- 
by a gradual cooUng of the proper parts is 
acrutrtidlHhetL Patent 1579806. K IC. Jacobs 
end M KnrueN, \\ nt Frankfort, 111 
Detaiiiaiiik Tmmi Section fob Saw 
B t AI1IJ4 — II henby alien iho teftth bwoiiic 
dull thn jicctipm may be replan.^) Jn lieu of 
sIiariMniiig tht tn th Piiteiit I'MIOIO II 
J Riw, 217 Liberty Bt, Newburgh, N I 
Can Cutkb Iak k — Fsiki Lally aJapUH] for 
iwe on milk cniiH for M>ciin ly litildiUK the 
cover ogniiiHi ui'cltlentnl displHccimnt, Iho 
luck Iwdiig tniiuuuUv rdeuNefl Puti nt 1,581 
60IX W ling r/i( Bolutlu.r & IJug iniiHirt 
Co , MedfonI II in 

Geak and I\ jiefl J'iitfii — (^) n■tnlclcd 
to r^'inove n gear or wlutl by sirew moniin 
fnun K Nhaft on whleh it is monntcil PiitHnl 
158(^)82 I\ I Iloohlrhlgi, ^ Church St 
New York, N Y 

Ttrmno TfKiL.— Df'NigiM'd for turning in 
th« eniin of tnhuliir lieniH uwM iii viirloiiH giir 
miiilM for Ihi reerptloii of iJipen Patent 
1581118.1 IV B Rood, 7 Plensuiit St , IVnro, 

I Muss. 

Hu Aliy AND CtiRTAlN Brac kft — II hi eh In 
uUjiiNtiiblc uiul may 1 h d* tii« htihly wi'nred to 
A wiiulow frumo wilhont the iiMt of nnUa, 
senwH nr other faBtLiilriKs I'ntuit 1781 '111 
A J Gannon, 3.1 N I\ 2iid Aie, Miami 
na 

JlYiiUvNr — lUinlily turned on unil chiJ*ed 
Biitumniicii1I> wlchniit Jar. mil} he luhII} 
taken apnrl for rcimlr nr n pliuH^m nt Put 
eut iriKlTJl V C Clnrk, LMIO Ho 2iul Ht , 
MoutruHC, Col 

Bvixty Ua/or Biadk. — BJ uniu roeiiiifl U 
provided to posit Ivil} indicHle uki nf tin 
blfido anil prevent jMiliulng off old bJudeN for 
new Patent 1581068. J Llobet, 1h ninxii 
31. IMso Alto, Ilubuna..(hihH 

DMirE FOB 'ndirKNiNii FLFXiarF Liner 
— Purth uliirly designed for um in tli^htening 
guy wins iiBcil uu oil well derrtekN, tihgrnpli 
poli-s or tin like Pair nt 1581164 A lloyn 
fun cAi Foiitkr Oil Co City Nnlioiiftl Bank 
Bhig , Hnn Antonio IVxiiH 

iNHuiTAmjc Joint — For wiil pi|>ei* and 
the like wlurrlu a niw seeihni may be in 
Hcrted without disturbing tla lower or upiwr 
parts of the pipe and at the sunn time pro 
sent proiicr support for thi siipt rimiKmeil 
ffcctiniis a Kubstuiirlally contlnisJiis pipe be 
ing provided The Inventor bus toin grunle*! 
four patents 1581755, 1581073 1581974 and 
1681975 J J Mc)er. 334 Linux Ave New 
York, N Y 

Camtem-— II Llch is bull beaniig muv be 
readily token away fi»r tin pnriswe of re- 
pfacement and quickly liihrlLolt 1 without 
dctaohmiiit Patent 158279.5 0 W Hmltb 

Box 71 2, MpxJii, Texan. 

Twin IHckinu Nrr—II hereby a packing 
(ip«-rntioii iijHV bi‘ curried out wLtliout reqnir 
lug the closing of a valve whose leaky cniuli 
thin iiecesMitutt^ Its bidiig paeki'd Patent 
1582786. I\ \ Rhodes. 7lt Lexington Avc , 
Dronkl>ii N \ 

J>Bli L OH CoBlNi. Tlxir-— For vm In earth 
boring insily o|m rated to form a ixiro eut 
till same off and bring it out of n wi II 
Patent 1582961 T M Conrey 2t»ni Mon- 
roe Ht , II lehitu Falls, T« xns 

INNKRTAHTJ^ HaW IIiOTH AND HOJ DEB 
TliFRrma. — A hnhiing ineuns with n-sillent 
hohling memberM thnt yield to the fon Ibh 
withdrawal of the tmith b> a suitable Imd 
Patent 1583667 A M Cnrner, 315 R 3nJ 
St Abininn, Hush 

BwiNGiNn DnoB Stop — F or use In main- 
taining gurngp dn<ir or the like in ot»en iwsi- 
tion. the d« viee being in iinobsir acting posl 
tlon when not In use I'ntent 15836IM E 
II Bobo, 1h>x 116, 431 Ihibn Av't , Ranger 
Tbxus 

WSKNdi — ^Ifavlng a plurality of working 
headM of various sixes, easily coniii'Ctcd to 
the operating mcuiiH. yet nnuHly shifted to 
Inopi'rativp Parent 1583.331 I 

H Ahy and A K. McFarland. Wilson 
Okla 

Cll-AT FOB CoNTETKa CHAINM — IVIlfch 
may be insily mounted, roadily romwc<1, and 
tends to h-iifrthen (he life of tho chain iiinK 
rially Patent 1583614 D L. Bmlth Ter 
uoDiu, Oregon 

CoRiMu Tivrt.. — Which collrcfai n core nr 
■ample of formation and Insures Its reteii 
tidti while the tool Is being withdrawn 
Patent 16fl2I»6.' F E. Shrlvcr, Field Supl 
e/o Biinnnh Oil Co Rodarptir Ghat, India 
lit HOlCATOa FOa pLITTD-AOTrATRD \PPA 
RATTTH — Such M hammew and drills, wbich 
pcmlte of repIculshlnB the supply of luhrl 
cant ili^rtng the operation or the device. 


Patent 1382308. J W Arnold, 630 Muiil 
trie Sl, Hnn Francisco, Calif 

CuTTlNu 'Diol — Designed for rutting 
elmilur opeiiliigii nnd oniumnDtul sisires in 
hard riibbir or ntliir material, is afJjmduble 
and (‘Hjici lull} adapted for rndln eqnipineiit. 
Pnliur 1584584 P A Wood, 24.7 Plsulick 
A\e , BriKikLo, N I 

BRACKfT CoNsTHiMTiow— Fr»rmed from 
■hi't t iniliil, adapted for iiae in any Incn- 
tlnii, und < iisilv umtemblc-d ns A shelf nr 
supporting hriM ki t Piitent 1584575. O N 
IVnoltl, Jiid Am SMiinnns, Haakatebewan, 
Contidu 

ThKiUHroi — Uritililv appllcnhle to a ikwr 
and ettpHhh nf fniinifMiIiitiuii (o actlv'n nr 
inurtl\e isinUIdhs i illier h> hand nr foot 
PiMint 158MU7 t I N.-uviller 52 Gap 
ill Id \v< Patirwni, N 7 


Heatin g and Lighting 

Ci 4 jsiii Hot Ala IUating Hystcm — 
M herein cold nir is eontniiiouHly taken into 
Iho snine. hintoil jiiiil Uilnnred in a heated 
condition to llii ruuma. Jhiltnt ]57t]Qrt6 T. 
F Mpinhanlt, (i 1 Hay anti G G Kay, 
Box 1.118, thurhitr*, N C 

PoKTAniK Oil ■Rt'BNFB AND TORCH — 
II huh will lut lui a flare fnr night workers 
or UH II snow niiliir for rniirnud switilnts nr 
llu like Piiteiir 15S1078 J Mulniy, 2(B* 
rriiitt ton A\t , Jtrw} City, N J 

IVattr llFATfR. — I\ hi rt ill thi henting 
etui IN |Hs.i(iotieT| with Its ends embcdiled m 
a Hiirrtiiiiidhig cuitliig Ht> us lo elirninutn liuk 
ing li} I xpMiiHioii mid coiitruition Patent 
1581926 C Diirgiiit, -WKl (’rcsceiit Ht , 
Brooklyn, N Y 

ITtir Air Fi rnacp — Partlmilnrly well 
adiipted ftir use with mule oil burnt n and 
fill* like, iiiiti wfiirli iiiiifornily tllsfrlbuli'M 
(III air to he hitilntl Piitint 1585636 I,. 

W llniiiiltoii, 275 \ iilentuii Hi Kmoftbs 

II IS. 

Gi AHD — lull pnitt‘f*tliig means, ftir bsso 
rlutioii with lieat rami In its, which will be 
iiiNulatral frt»m tlirrat raoitaet yet will per 
nut ruiliiitJun of the heat Patent 1586422 
\ II Furuivall 127 llemmn Ht Dnsiklyn, 

N y 

Birner — I n which a coinbiistible mix 
turn of water und lul providing un Jatense 
flume may he proji'ctral a short or long 
distiiniT Patmt 1586(154 C W TYinitr 
\ew lork, N \ 


M arhinca and 3!c rhnnlr ai Devicea 

MAdiiNP FOR 1'niiNu ]:ni)inr Crank 
1»IN8 tm Hiia»t T^NP ni-.AHlN(is A reJnrivelv 
Huinll handtipiTntrd Mint bine readily Httachml 
fi> the I mi of the criiiik pin to he tniral Pat 
tilt 3571K>46 M Rrtimond, rn2 Detroit 
Are, Cliielund, Ohio 

fiVTL. — Hinlng ini-cliunbim uduptral to be 
oiierated by a vthlcK apprnachliig to effect 
the iiiitnDinlic iqioning of tho gate Patent 
1578795 J 11 Bnrtl, 160 Ho llollotrope 
Ate Ihll, ChI 

Mininu M veil ine.— F or fatilitatlng vari- 
ous cutting oiierjjrioiia, siitli ns drift mining. 
o|Mn cut cxcutntliig, limdlng road building. 
I'll Potent 1570764 II U Grow, 
Hiiiigruniiilo ]M , Los Angeles, Cal 

Al-rARATI H I'-im ]*EourciNU HTERKoflcono 
IfoTiNu IICTVRKH — With the rcsnilt to the 
I VII of a roniitlctl rffert, as though one were 
looking through a wiiutow. Instead of npon a 
Htn-en Patent 157i>974 IL W Tully, Box 
4, Hierra Mntlre, Cul 

IVri 8 t- 1 *in — ^I\Tu rein Gie pin may b® 
flrmly faslenotl to the crank-disk, yet may be 
readily osaemblfd with nr taken from the 
disk Patent 1579069 O Teel, Echo. Ore. 

Machine fob Cahtinu Httreoplateh — 
In whleh the mold U pressed immediately 
against tbe pf>l, and the flow of mntal regu 
lilted by a cork Patent 1579001 C Wink 
h r, r/o W inkier Fallert A Co , Bern, 
SwitKerliind 

Film Handiinu Meghan ihm for Mtrrioif 
Pu-rcHK PROJWTINO Machinkh — Which 
obviates the necessity of forming the film 
viith fivf] pcrforsdoiis, thereby retluHng tbe 
exismse of mniinfaotnrp ]*atent 1579953. 
P Rohlc, c/n J Montoya, Jr, 143 W 82d 
St . New York, N Y 
Machine foe Beau MANUFAcTtraa.— An 
Butotnotlc machine 9>r the maiinfaciDro of 
glnni or enamel beads from a rml of material 
mrlied in a blowpipe PuDmr 1580076. J 
Paissean 5 Roe Ttlondel, < Viurbi vole, France 
BinifATtm Stamp poa MnwoRAPHiHo 
Maohihrh — T n tlic form of n rubber rigna 
tore sheet with a flexible, eiattlc and con- 
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furoinhlr bnrkihR mi'inbor thirt»bj oompvnMt- 
ing for tb( xaiiuim in tlir dinrooter of the 
l^lon Tlio iiiiiiitiir hHN hern Rruntnl t«o 
patoiitH, ITiMMMJO hikI lu^lOOIO 11 T Buck* 
e/u ltu(k MIk I lluBUp felt, New 
York, N ^ 

lllAH * I III^< AlAriiiM- - For cutting 
Htilp** Moi )lh finni II tukuhir fabni. no ihut 
tin ui[l Im on h biuu vbitb iTH(»rrt to 

ihf u( i\< Pull lit inNVmi F (tHnInri, 

I /ii II M Huiiki 1 & ( n , u6 Wuitb St , N< w 
\i.ik N ^ 

Tni'^iix l>i-\ii» — ()|i4 rablo br thr bob- 
bin ujtmI'I «>f H HiwuiR mupliJiu, fill minting 
lii|,i III! I (I ]jluirilit> of MtrundR in form a 
In Him fonl Patent iriNJlMKI V. N iiiid 
F (> l»fM(.>oc4r, Apurtaibi KWM, 

I I I MoxIpo 

Tint, f'liANkE. — Fni blunliix ibe soot 
finm iitbn u wut< r tiihi oi bn tiibo boiler 
Hitbont iiitnrriiplinK tin iihp of the boiler 
I'uKiit IMIOnn. J J MeXmlreum 14.'! 1H 
tinenbiiHge St, Jamuini South, Ij. I , N Y*j 
nHTim RiMi. (^)NHiBi nioN — ^Vhirebyl 
UB the plHlun riDRK Mini tlnir itmovoM berome 
«nm tbey may be mi} leudily n^plaml. as 
compared mich the pn *11111 pntetice Patent 
IGHII 153 J 1. t.ihnon, lloom AllH, SO Broad 
St, New \uik N \ 

KvAniiLAiuH -IiNir use in murine opera- 
tioiiH viherr Knit water miut be etapuratid 
to prutlUe fribh water for ateiun boilem 
Patent J A. Paul, 036 H4th St, 

Brooklyn, N \ 

111 Apr ANIl SlIIlK >0B RoiABY PTUPH — 
Wbrnlli the idioe la allowed in roefc an the 
Made motes, alwujra iiiguglng tbe mirfnee of 
the pump caaing flatwise. Patent IfiSOTlS 
W. D. Kbiaiicn, :f3G0 Creston Ave., Bronx, 
N Y 

Waikb Motdb — A dapted to be auatained 
in Bubmerged position in aueb manner that 
It will oiwrate when the water motes in 
either direction Patent 10707221. F L. 
HcQiilstoii, 817 (lamet St., Heilondo Bea(4i, 
ChL 

Flt'Iu C^trr-Orr Mechanism — Adapted to 
automatically cut oB tbe flow of gua or other 
fluid when an abnormal temperature u 
reached, as In case of hre. Patent liVKUTT 
C T Bard, 28 Lincoln Ate , Norwich, Conn 
I^OKKB Hncnc ma Loovh— W hich mST 
be readily replaced whm ik aired hr the re 
lease of a catch adapted to maintain the 
spring normallf Patent 168U345. 0. W. 
StoBsel, Front Royal, Va 

RruBiNbtifo AND IlxnnBiNa Macuinb. — 
llrdinanly employed in reburiug but readily 
con\ erred Into a device for regrindlng o|ierii 
Uons. PaU.*al lfi80370 J Locken, Com 
stock. Mum 

WuroMXU. — lYo^idod with a novil form 
of packing mi*mb(r and meaim for maintain 
Ing the traiiHmission shaft In a well-lubri- 
cated coiiriinnii Patent 1MUW8. J F 
Stmble, 22 s R ^ B" Sl, nntchinson, KiP. 

Stavhnu litvicE roB PaokiiD FniDCD 
I'AFO. — Partimlarly the lirst unit of folded 
tisane micfa as is mmnmnly nsed in lava 
tnrios Patent 167942B 1. J Anns, 218U 

Orcon St, Ban Francisco, (^aL 
Excavatinci Macuinbbt —D esigned for 
digging ditehta In umd wwk or for general 
purpoaes, a greater depth and width being 
cot than with ordinary machines^ Patent 
168131N. .1 i> l^mm, ninatine, N P 
CoNOBBTC Mixib— W herein ^he dl^*harflr 
medianiiim la readily contmllable, may bo 
ahlfted to an uperable 01 inoiH ruble pomtlnn 
and is rrleasaWe Psteiit IIWIVW O O 
Msndt e/u Amoncan Cement Machine Co., 
Keokuk, Iowa 

Si inv-HnoK AiTAcnuKN r »nR Koau nRAb- 
CBa — 'Which will taiul to prevent irregular 
cutting nin\eiiieiits of the scrux*rr blades 
Patent 1M1414 H T Young, 124 Pearl 
St, Darlington, 8 C 

Catohatx fob Mitltipuc Effeot RyAF> 
OBATOBB AND VACUUM Panb.— F or use In 
augar factories, for catching the heavy liquor 
carried by the \apors and returning the sanu 
back to the pans. Patt nt 1081220 P Mir, 
cv'o Wm. flawTie, Rot 2, San Fodro do 
Maoorio. PoBunican Republic 
Tbumbbt roB Cotton Maohtneh —A rfl- 
vnr pan atop motion adapted for nas with a 
atop motlim apparatna of enmbing machlnea. 
Patent 1082130. A. J Blackwo^ Box 88, 
Carrboro, N O. 

BOUJ3I- BcABiifa Pusaiso RorxnfOB 
Dbawino and Brnnino Fbambb.— W hereby : 
to bring about Improrod naulta Id the artiob 
of the pr wu rs roller on atr apda o f wool, 
wonted or cotton Patent 1082702. J S I 
Hoyle, M Park SC, Ware^ Mooa. 1 


Halt-Moon Boell-iiakino Uaohinb^I 
Capable of being wrurfcod by power or handj 
for forming tbe dough preparatory to baking 
tlie rollM. Patent 1582382. H. CoUia, 160 
King Sl, Churleaton, 8 0* 

M> Ar Cl rrsB. — A motor driven implement 
foi biitrheni' use, both for cutting tlx. meat 
nnil Nii« Ing through bones. Patent 1082483 1 
(i It Run) an, Kuhb, Olds 
ATJ^cuMtxr lua AuuursHiNci MachiyeB 
— lor use on Mtaiidanl udilrciatliig machliiiM, 
for pirmlttliig an uporutnr to pilnt the name, 
strcLt and city address in \ annus ways. Pat 
enr 10N2743 U A. Fonuuaii, Columbiia 
] >rl\(, Teuuily, N J 


Medical and Surgical Pevicea 

S^Blxor OR Pi up — F ur the transfaniou 
of Mood, wherein means are pmvhlid fur 
drasniig In MikmI from one patient, and fore 
ing It into another Patent 1080628 J A 
Pfaire, 107 E. 28tli St, New York, N Y, 
Obstetbioat Fobi'TPH — Wherein tbo 
hlaUes are arranged in the same plane ns 
the handle with n single connection, 0110 
bJatle being liulepemlently pivotally mounted 
Patent 10S0023. L (1 Iturtou, c/o Ooo 
Ticinaji ft Co, 107 K 2Nth St, New York, 
N i 


Prirao M o vera a nd Tbrir AccaoBoriBB I 

ArrACHUKNT roB Intcbnal CuMBUSTIONi 
En< INEH Whereby gimcs within the ennk ^ 
case of an intemal-oombastion engluo may be j 
drawn Into the Intako manifold of aald on* 
gins Patent 1080W M N Lebeoque, 
Box 3.32, Oilbert, Nev, 

Triplk Btal PinroN Rinu —In which the 
likelihood of eaeaiioinent of the eompresnou 
hy leakage past tbe ring is lessened Patent 
1081484 H E. Deputy, Addiaon Hotel, 
l>etroit, Mich I 

Valve Bilenckb. — Adsptable to both ’ 
tappets and cross arms fur the purpose of 
silencing the spaced apart lalve actuating 
parts. Patent 1083380 A F Bursdu-l, 
43 Welmoiit Place, Buffalo, N Y 
Internal ('omuusiion Knuimb. — Whldi 
ellmiiiati's tbe tap|>et \alve and the cam 
shaft, and onhstltntes a rotary overhead 
Auhe thus elmunating many parts. Patent 
1682377 M Bmadbero and J W Costello, 
Box 1111, Crescent City, Calif. 

Rkhobino AmiANOE tub Enoint Bfab- 
INiiS— Of Internal eombnstion engines, as 
suring iNTfect alignment, not only betsrecn 
tho main bearings, but betwoen the crank 
shaft and cvHiidem. Paten f 10N00SML A T 
Croen, 202 3rH Bt., l4o Abenloen, 8 1> 
Rotabt Tntkrnal ikiMRiaTioN ExniNC. 

- Of Hiiiiple construfKion, economically opor- 
stfMi, hu^ ing a maximum power at low appcd, 
and abseuce from vibration Patent 1083,- 
naa J K Morris, 127 So Myrtle A\c, 
Monrovia, Calif 


BaliwayB and Their Acce— orlea 

Slack Aojuhtkb. — B y means of which the 
brake will be applied uniformly to every ear 
in a train, thus eliminating jerks. Patent 
1081438. D (JratUn, 2080 W. 12lii Su, 
Loa Angeles, f'al 

Cab-Biotpinu OfvJi'B.— F or use In Hen of 
a bumiier for stopping oars at a terminal 
a hen approaching at undue apoed. Patent 
1081067 n II Shepard, Oeni SupL, D, L 
ft Wk BJL, Scranton, Pa. 

CounJOL — Particularlr adapted for nan fn 
tho coupling of railway cars, can be swung 
to releasing position while under stress. 
l*aipiit 1082709 J. B. Btewardaon, Colby, 
Kan 

Fom*Ko Dbatt Appabatub -*Whlrh wfl! 
supply the Decenary air draft to Insure a 
full and complete eombnstion Cor locomo- 
tives burning hart] coal Patent 1688726. 
P F Lynn, c/o P J Flannery, 117 Market 
St, PitUton, Po. 

Combined Mptaixio Tie and Fabtbnkr. 
— 'I’he inventor has been granted five pat- 
oiitH of a iilrailar nature for combination 
concrete and metallic Hw, wherein a tie 
with clips is so arranged that the rail may 
be renewed without disturbing the tie, the 
ties are also hapable of being Insulatad for 
use in block signal syatems. Patenta 1686, 
040, 1686060, 16S0OO1, 1686470 and 1586,- 
480. J G Snyder, c/o Kayatona Metal Tie 
Oorp., 441 l^xlngton Ave , New Yofk, N Y 

Stbuutubal Mbtal Beam.— Capahlo of 
an for atructural work for metal ties or, 
other purposeo, with certain parts so formed 
os to be bant to set oa ahooldava, tha beam 


may be used la any lanffth with aithar open 
or ciosad eo6o, Iha Inventor has hmm 
granted two patents 1686062 and 1686063. 
J (J Bhyder, e/o Keystone Metal Tla Carp., 
441 Lexington Ave., Nsw York, N Y. 

LOCOMOIXVB-FBAME RlNPMk SUFFOR.— 
Wlilch provides a substantial and durable 
BAWurlng means, with easy removal and 
rt placement of the Undero. Patent 1686607 
A. H. Miller, 712 Mitchel St. riovis, N M 


^l^rti^hif to Hecreat laii 

Game Apparatus —‘For playing a game 
after the muiuier of ten pins, bowling or 
pool, the halt being propeUed by a cue Pat- 
ent 10800S6. W A Haegcle, D7 Grove Bt, 
Elliabeth, N J 

AMUarvENT Affabattm— To be erected 
on fair gmuiida and like placet for the pur- 
pose of gluing persona the Hmsstlon of fliing 
in an airship Patent 1080460 D B. WUle- 
ford, 1024 20th Ave., Oakland, t'ld 
Toy Gah Fujjnq Pumf — Which In oper- 
ation has the same appearance as the pumps 
used nt anfomnUlo nervtre stadona. Patimt 
lOHlOoa C. G Ausrin, 708 Clay Bt., Woud- 
atook, in. 

Tor Aibflane. — Primarily designed for 
the amusement of children und made in auch 
manner that It may be readily assembled 
Patent 1681 080 l F. Parsons, Fort Omaha, 
Neb. 

Gamb Apparatus. — Which affords faeUI 
ties for playing a game which ia in tho almlli 
tode of the game of haaoball Patent 
16821.00 J \V Weaver, 416 Cutler St, 
Raleigh, N C 

Golf Ball.— Provided with vlalble idgnii] 
means permitting the owner, nr otben. tn 
locate the ball In tall graioi, fbr instanoe 
Patent 1&8372L P Ift Kane, Kane, Po. 

Gamjl— Comprising a board representing 
a battle area, and tokens ur ple«‘ea in tho 
form of battleships. Patent 1084668. J 
Sjogren, 162 Beaver St., Hyde Park, Maas. 

P boteoting Glove Tcm Playing Hand- 
BAi^. — InriiHHng simple effective reinforce 
ment for those parts upon which the greatest 
strain la thrown, thus avoiding preinafure 
breakage. Patent 1684304 B. Kennedy, 
c/o Km-Wei Sporting Uooda Co, Olovers- 
vllle, N Y 

Bolleb Bratt — Adapted for use In 
playing hockey, constructed with three 
wdieels, and a special guard between the 
axles for stopping the ball Patent 168R103. 
F R. Sbugart, 3067 4th Ave., SacramentD, 
Calif. 

Pertainin g to Vahl clw 

JjKAT-Spbino Lubbioatob. — Having meniis 
for quickly and easily spreading tbe loaves 
and Injeedng greaso into the space betwoeti 
Patent 1078600 TC W. Ammons, 2816 Cen- 
tral Ave., Loa Angeles, CsL 
The. — Comprising a plnraUly of separate 
and indepentlont Inflatable aectlnno, any one 
Ilf which may bo raiiowed without dlstarUng, 
the others. Patent 1570674 A. Teresa, c/o 
Compania Heapena Americana de Henegnon, 
Nuevltao, Caw, Cnb^ 

Automobile Iavk,— Which affords faeffl- 
ties for releassbly holding an operating lever, 
audi as the emerrency brake, against move- 
ment from a given poaltlnn Patent 1681036 
T J. Stephenson, P O Box 042, Montrose, 
Cal 

PtEBN FOB LEVEUNG MaGNTT AbAEMRUEN 
— ^For fanlitatlng repair work on a well 
known type of automobile, in whidi magneta 
are asoemUed in mniiccClon with the fly- 
wheel Patent 1680426. R. A, Famam, 
Box 008, liS Grange, Oregem 
Powu Tbanhuihaiun — Whereby power 
can be transmitted from one rotary element 
to another at a changed spe n d ratio without 
shifting any gears. Patent 1670483. J H 
Blair, 447 Valencia St, Ban Frandaoo, OoL 
Metuod of lUMFiHa Obouxationb Xn 
LFAT-Biwioa TOE Vbsiuud Bubfenbion 
AND Otueb Pubfobbs. — ^By B special form 
of onrvature of tha leaves and a special form 
of maintaining foe strapn in poaiticML PB^ 
enf 1681016. F L. Bronsoousa, q/o Offee 
Picard, 07 Roe Bt Laaare, Paris, Franoa, 
Cbeefcb. — ^For foe purpooe of enabUng t 
mediaiilc to move mon raadOy bmeoth a 
motor vehlde. rat?nit 1681602. F. R. Neal, 
70 Brantwood Bt, Woodfordo, Maine, 

CiLAaa OALOTLATOB^WUflb* win allow 
flning aufom operators to aeenrataly asoee- 
taln what amount of gasoUna is Beaeasary to 
fln BB BUtotooUle tank Patent lOBOnO. 
O. A. Petree, Polo AHo, OiL 


lamtMm TgaflEk^Whldi sbbjt be bo bobI- 
tionad that tbs eoatool win ha on tha dwb* 
board of bb antoiDoldle, and any OBaerUadar 
may ha ts a ta d. Patent IflSilfViflL W. V. 
Moore, c/o Wm. V. Knlp^ 40 WaU Bt, New 
York. N. Y. 

Raoiatob iNtoCATcnL— For use on autth 
mobUea for allowing foe temperature ooadl- 
tion of either foe wator in tho radiator or 
the eiigiiie. Patent 106148Q, A P. Ande^ 
sun and A. L, Tyrrell, 416 Helen Ava., Dw 
trolt, Mich. 

Wbucl. — I n which tbe felly has novel 
means for engaging wlfo both sides of the 
rim to provide a larger Bupportitig sulfBee. 
Patent 1081030 B. Kaplan, Btonroe, La. 

SCJCD Runner sob Coabterb. — Q okhly 
attached or detached from a wbe^ auch as 
are uoed 011 baby carrlogas, gooarts oad 
wheeled oosstero. Patent I0n420i K B. 
Deelar, c/n 8 J Harbaugh, 2721 & Michi- 
gan Ave., Chicago, lU. 

WuEn.. —Id wUdi positive meana Is pro- 
vided for preventing movement of t^ rim 
with respect to foe felly. Patent 16^34& 
S Kaplaii, Monroe, La. 

C*bank-Casb Draining DEVtcs.— Wldcfa 
may be rasiUlj operated to dlaconuect tho 
nil plug and receive and carry off the oU 
used oil. Patent 1082708. H A. Joneo, 6th 
Ave and Van Buren SL, Phoenix, Aria. 

Tab V^ndis. — W hereby In foe event a 
perouu la struck hy the sotofnoblle he will 
be tripped and caught in tho fender. Patent 
1682720. J C. Buchenan and E. R. Bishop, 
292 IJIIian Ave. and Eastwood Bu Byraeuse, 
N. T. 

Sfabe-Tub Safety Guard. — W hich funo- 
tioiis os an endoaure to protooC the tlrs and 
permits of carrying artlclee within foe spaee. 
Patent 1683660. J P Harke, 1410 Boule- 
vard, West New York, N J. 

EMDBIISNOY BBAKK A,ND BAnCTT IiOCK 
CoMBiNrn. — Adapted to be dropped npon 
the ground so ti^t the rear wbe^ of foe 
vriiirJe will run up thereon snd quickly 
stop. Patent 1682011 F A* Ekshora, 306 
Walnut Bt, rhattanooga, Tenn. 

AtB-RELEAHiNG Dbviob.— T o he attached 
to tbe valve stem of a pnenmatlo tire for 
permitting the eeoupe of the snrplua pressure 
fluids Patent 16829Qa D H. Hoag, Blnck 
Hoot Btntiou, Nemadji, Mtnneoota. 

BPARg Retabping Motob BTAgTEi.— Fnr 
Ford cars, which will do away with the foot 
prewmre starter, and avoid tbe dangers of 
starting with tbe spark advoneed. Patent 
168S40a R O. Blmnia, ahd EL B. Hattoi, 
Leesburg, Flo. 

Bumptb.— T n the form of an alr-flltnl 
rylindrieal element of roidHent material, for 
use on foe extreroldea of the cboasln. Patent 
1664081 J L. DouglBaa. 103 Maiden Lane, 
Now York, N Y 

Exhaust Btovr fob ArroHoanTN.— 
Adapted to be connected with tbe oxhanst 
manifold, to form a hearing dumber for 
receiving a plurality of cooUng vesoela. 
Patent 1684614 O Doeter, Burbank, Caltl 

Wabnxno Bional.— W hieh will resist 
dodng of an automobile door or a flltng 
cabinet when a band Is In proxlralty of foe 
opening. Patent 1684621 D F Rbbert 
Main and 4fo Sts., Wheeling, W Va. 


PBBtgM 

Dbbiqn roB A Oepjno Fxxtube.— P atent 
00071 M BeUepp, q/o Bterllng Spring ft 
fltoraplng Woriu, 476 Broome Bt, New 
York, N T. 

DBBIGN for AN ABTIUUE OF FOOTWBAB.— 
Patent 00087 T. Davis, e/o Franklin Simon 
ft Ooh 38th Bt and 5th Are., New York, 
N. Y. 

DaaioH yoB a Dnuk or Oabdb.— P atent 
70063. W. T. Seto, 00 Qulnoy Bt, Brooklyn, 
N. T 


Debign worn A Ooubinatiion Oaundab 

AND KtTOHEN ICEMOBAiniVM CARD. — Patent 
60007 L. R Keller, 100 W. t06fo Bt, Nsw 
York, NY 

Dbsion fob a Wall BaAOKaT.^Patsnt 
70144. P BIptrott q/o Mnon, Andsnoa ft 
Mnmi. Woolworth Adg., Broadway, New 
York, NT. • 


DnxoN FQ« Dboobatitb Tot Ahbul o« 
THB Ltrb. — TIm Inventor has bean gr an tad 
five patenta of rimilor natairft 7018D. 70190, 
70101, 70102, 70108. A, W. BaflniAb^ 
Voge Merrhoadlse Oov, 01 6th Ave„ Nsw 
York, N. T. 


Dnsflit m A pAvmi WMumt oa Bimilab 
ABritiu,.-.PBtttt lOlTt. A,JC&fto.6fl(r 
Feoee da Im Avgu, Atbrnta, Oa. 
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Tlut Outline of Radio by lirtyan .. 2.15 

A luntury of ruliu from ihr rarlirst daye lolloped h> a Imid 
ciplanatlnn of ihc pliyeiia and HlUinnirnte uf llic art. i.uiirluding 
U/ilh thr ftpecul applicatlone that prudurr rtrtain rcsulta in ilin 
rreelving act 
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Granting an rlnnenlary knnwirdgr of B,,,,, (’harlf«„u 7 i Mau 
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edition of thi. well r^iui«l leil, lS'7i«Jnl,v““."d 

pmrnia inc eubjm from the brat of rhe ptLhnkni U tke coj^ 

aundpolnt and t-overa all develop- ^ i2 

mrnla in date laiu Wm a pupil .4 

inainn AIUka ib. jcicmut 

Aalonullc TeUvhony by Snuih i Cmpbrll 5JS 

Devoted exclusively to automaiir and Hjd umiukrahU. «JiaM ih*; 

upral automatic ayeiema. Thr laleat ITi.V' iai*",/ i^'^nauk *be 

develupmenu are fully dearribed and Natimal AlsiIcidv nt Driian 

Ih. pra^ of .utiiiMiic letep^ny j? i,^7“S lS'raS“l..?«“T F 

m rrcoroed Thia book coven huru- l>uu U c^ilumbu C(4 Icb: tiu 

pean aa wU aa American practice. 
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K m.thno.tlr.1 In-rtown, ofj«n.. of “ If'VX. 
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aith ippilcaiion lo radlotelegraphy aka emi nrivatfeMii owr a 
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ibtn (bfiu 10 Ciuupi tn itudv 
ike nhj lOMteTM 
Hip muin m ia^2 wbp uiJ 
tn kbMC tbc period ol hii artu 
tic to CCKII ihit ul hid 

■ckntibc lifv Hi* iiir>c Ki 
tTinmit Uiitlllamcc hy tlic 
triciir art wiin nuny ■trua 
aka mJ nrivaffemi oerr a 
pirkij uf lw« Ivt ycitP He wm 
m iJuc powny and aenivJ 
himvll ike comBHin nrcrMiticf 
of lilo It WU nut Mild 181(1 
ikat be bad omrilMed my m* 
pcrptua that wuiild wm HU 
nra (natrumatii wu rdumtej to 
frieniii w Srpirwher 2 U\7, 

In the UntvrnJiy ol the ( iiy 
of New Yuri wkere a clrtuit 
n| 1,700 ffil of opppcr wire 
had been hi up Tju. inulu 
were aoftcienilir huMjc^ to 
inurcM the Mcmfi V^I ,rf 
Not IcricT who ihencrtDfth 
luoriahJ •ich Mortr 
Hip tnaU in actiina purnu 
and Snanctal MDpurt m dup 
OMjnify u well u Enaluid. 
Frame anJ Riunia ain: well 
known He ohtiilhcd a patent 
in France Kji it wu •ubw 
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cnmpcnatim fu himjrn In 
1143 CfHiaiLH iMPprJ ibi. ypa 
debyrd apprnprlallun (Xi ^y 
24, 1K44 the fcfM line fruin 
S^llimon tu WuhJiwim wu 
uird In 1447 Mofw wap 
citmpciled fu tkfmd b(p mven 


Princlplca of RwUo CommunlcalloB 

by Aforecrofi • 

A texi dealing with all phaven of the 
radio art. going inlo theory and nper> 
ation an completely as apace permit 
led, more thonuigh treatment than 
in gnierally given The standard tech- 
nical treatise 


Baliimon tu WuhJiwim wu 
uard In 1447 Mofw waa 
citmpcibrd fu tkfmd hfx mven 
llfin m ihr enurta 
111 14f8 Aiwirla Brlrium 
Prai ihr NetbcrbnJa 
iTUAt HuMia the tWy Sev 
SwTfh^ Tupcmy «*4. Tunwy 


AU prUm poMtp ald 

The American Year Book 
A A AM 

Signihrant eventa, peraoDalltieii, and 
tendencira in the United States during 
1925 are covered comprehenaively and 
in rradile accnalble form Pnblisltpd 
by The Macmlllaa Co 17 75 postpaid. 

Modem AlmUfaia ud Thc«r Magic 

“Grown-npa" aa well as children will 
enjoy ihia coUacthui of ahoit Informa- 
tive moDographa, '' which tdl the true 


• “ ITMVW HuMia the tWy ^ 

thfl Swrdnt Tupcmy «id Tmiwy 

kporopnalcd tM Hint «f 400 000 

franra in rrcosnilton « the uae 
nit tnMruaicnifl In ihou 

L__ enunirica 

He iniripJiicrd into Awnci 
MJh- Daiiiciir ■ priCEfi of nhouts 

t»fA» patented a W4rhbr*cut 
iina DuebirK and made ei 
nrrimcnia Kith tckaTBphv by a 
■uhnarltic cabk 

Chemlail Calculatlona 
S^AJMko 

Providing a means to overcome the 
confeased weakness of chemistry peda 
gogici, as evidenced in the inability of 
students to use chemical arlthmeUc. this 
book Is a necessary romplemeai to most 
of the text bonks. Published by World 
Rook Co $140 postpaid. 

Hlatorlc ChorelMw of tke Wovld 
aaR.B.L^ 

Tills cniirciion of short descriptions, 
profusely illustrsied. Is a valuable work 
of refejencfl as srell as a splendid cx 


story of evciVday mrsteries, in most of refe^renen u wU as a splend d cx 
readable style. Published by Little, ample of book production Published 
Drown k Co. $1.65 pmlpeid. by The Stratford Co. $520 postpaid 
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G E Moconzed Power u 
more than a motor or its 
control— It IB apracacai 
a id economical applica 
tion of elcctnc power 
Bu It n or connected 
to all types of ndustnal 
mach ncs or household 
appliances G £ Motor 
ucd Power prov des last 
ing assurance that you 
have purchased the best 



I' i 



A Giant with Brains/ 





Elcctnc power is the worlds largest unit of 
brute force Applied through motors, elcctnc 
energy is the umvcrsally practical and econom« 
ical motive power of industry But a motor 
has no brains^it needs competent control 
equipment 

The controller of a G E Motorued Power in* 
stallanon starts, stops and reverses the motor 
It adjusts Itself to overload, temperature and 
power supply conditions It protects the operap 
tor and the machine from mjunes 

G E Controllers especially fitted to all types of 
G E Motors provide the brains which govern 
the brute motor force, so that G E Motonaed 
Power becomes an intelligent, practical and 
economical system of power application 


OTORIZED POWER 

•^tted toevery need 




QfWt m^Jut§i m ikHf ^ tk4tiM wnstk miih Timkn i# /A/ •• f cnMr/* 

Wfkkk k m44 mu $t4§t $u9iffiutwr* 

Bl^wn for Your Car 

Bewiags ^ pat wfacrercr wear tviMb f» £>cu< in joar car or truck. That 
b what faetringa are £», lliat b cdttiity where you want the fineat steel. 

The steel jfbr Timken Bearings b made under Timken control, right 
in die Timken **di^ti^t*' steel mill. The largest output of electric fur- 
nace steel in the world b required for Timken Bearing production. At 
die rate of 132,000 daily, Timkens are being applied to every type of 
mechanical device, including 91% of all makes of motor vehicles in 
Anatirica! Timkens go into transmbaioiis, diderentials, pinion mount- 
ings, worm drives, rear wheels, front wheels, steering pivots and frns. 

Timkens free these units of needless friction and wear, alto saving power 
and lubricant. Tbakcn Taper assures higher resbuncetoevery destructive 
element, inchftbHg r 4 mir or sidewise forces. TIMKEN POSITIVE ROLL 
keeps shafts, gears and wheeb turning quietly,** like new.*’ 
Timken^uij^ied cars and trucks are simpler, lest bulky, more accessible. 

See that a car or truck U Timken-equipped and you know you get 
cjcedllence of dedgn ud material at ,the very places where it counts 
for ee much toWKid pensuneni economy. 

TI?£ TIMKEH ROLLER BEARING CO., CANTON, OHIO 



TIMKEN S BEARINGS 




m 


'hen vacation time 
has come again— and youWe off in 
your car for the land of 
carefree outdoors 
—have a Camel! 



WHEN gUd vacatton time again 
IS here Ah then — when straight 
ahead lie the great woods and 
sparkling waters of your own out 
doors — have a Camel! 

For Camel s friendly goodness 
makes every fair vacation fairer 
Each happy day is more satisfying 
more restful for the companion 
ship of Camels Camels have never 
been known to tire the taste — they 
are made of such choice tobaccos 
Camels are so perfeedy blended 
that mdoors or outdoors they 
never leave a cigaretty after taste 
Rolled into Camels is the utmost in 
agarette goodness and enjoyment 

So as you start away for a de 
served vacation As the long road 
calls you on to unexplored land 
When each day you feel more joy 
cusly rested — taste then the most 
perfect contentment that ever came 
from a agarette When it s your 
right to be happy you should have 
the best agarette made regardless 
of price 

Have a Cornel^ 



Ctf n / r Id wh 
ha k n I e momn a ■ 
of Can el » / you Y u 


tfo fa o e if go ng n o he deep w od a fa 
ad and p pie ha n e he e ake e e al on 

find iia a ( amel h pa w d i f endl ne eve uhe e 



Om h ghe n h f y u d 
n i yet know and en oy 
C«mW qua! ty tha y ■ 
may t y the m We nv te 
you to compa e Camel w ih 
any c ga ette made at any 
P e 

R J K*yiioldf Tobacco Co 
Wnaon Sakai N C 



At^ We over the Pole? a TwEmr-mEFoorErE 

By NM Ray Clark* WHAT LOWERED THE GREAT LAKES? 
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CRANE VA L V E^S 



On the job for 22 years and still serving 



A ( ninr mixing vtilvr to 
temprr mid roiilnd >our 
morning ihowrr 


One Imef, laconic sentence in a letter from 
Tlie Atlas Portland Cement Company 
tells the story of the service given by 
Crane Milves, fittings, and piping “This 
material.” it sa.Ns, "was purelias^ from 
('rnne Co in 1904 and is still operating 
as originally mstallcil ” 

Tn the sheer simplicity of this statement 
IS a tnhiite to the value of Crane quality 
that would he ddKciilt to equal with pages 
of pr(H)f For it translates into terms of 
scr\’ice to the user the results of ('rane 
fniiiidrv experience, which began in 1855 
It lestifi<‘s to the worth of Crane chemK'ai 
control of raw materials It suggests the 
iK'neflts of the pioneer Crane research to 


determine the behavior of metals under 
the stress of high temperatures. 

So, for every industry and for the home, 
whether the prime requirement be safety, 
untroubled and continuous operation, 
long-run economy, or all three qualities 
combined- -Crane valves, fittings, and 
pipingalwa,vssupply utmastservice. When 
building, remodeling, or repairing plant or 
borne, your choice of piping materials can 
be guided by the satisfactory perfojmance 
which Crane products have given in count- 
less installaliuns similar to your own. To 
assure yourself of service as faultless, for 
every need — specify Crane. 


Aboie a vi«w in the boiWr 
home of Plant No 4, 
Northampton Pemwylva- 
nta, of The Athu Portland 
Cement Company, maken 
of Atlaa Gny and Atlaa 
White Portland Cement. 
The Crane piping materlab 
lUottratrd am noer tirenty- 
two yean old, and are abll 
operating ai onginalfy in- 
■taDed by the Atlaa power 
department 


CRANE 

PIPING MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OlL 


WRITE CRANE CO . OENCRALOFFICES, tSt S. Ml CHIOAN AVENUE. CHICAGO 


W$rks CA/refA 


Brmmkts smd Qf€§s im Om Uundni snj Cth9t 

nAi/ H—mi Cktem^ Ntm Ytrk^ JtUnhc Ctfy^ S*n Ftmiuisf aw AfentTM/ 

^ BrUgrpairt^ CAafffnNfg , TWaDlNr, AfanFva/aW St 


CRANE EXPORT CORPORMIONt NEW YORK, IAN ntANOSCO. MEXICO CITY. HAVANA 
CRANE LIMITED CRANE BUILDING BEAVER HALL 9QU ARC. MONTREAL 

CRANMPNNETr. I w- LONDON 
CJ CRANEi PARIB. BRUSEEU 
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BUlion C. P. U, S. Army Searchlight Unit 
Mounted on SCSEF- Marked Bearings 


W ITH the advance in the art of night flying, 
increased efficiency in the methods of 
anti-aircraft protection has become necessary. 
This 60 " Mobile Anti-Aircraft Unit, (Sperry- 
Cadillac), with a billion candle power and a 
visibility range of over 90 miles, was developed 
in co-operation with U. S. Army Engineers to 
fill the need for a self-contained anti-aircraft 
searchlight and power unit. 


0CS[F-marked Ball Bearings arc used on 
the important bearing locations of the chassis 
and searchlight. They reduce to a minimum 
the torque necessary for training in azimuth 
and elevation The proved reliability and 
stamina of ffiSDSiF-marked Ball Bearings have 
made them first choice where these qualities 
are of supreme Importance. Cenified Surveys 
in many mdustrics substantiate this claim. 


fflDSEF INDUSTRIES, INCORPORATED 

165 Broadway, N«w York Ciry 


1631 



Aumaium, araHaaa, 19M. IfL MinAar t. PaUUiad BHtttkb far SaiBnUla Amnicu rubUahlnji Campany. «t X4-ia Wwa 40Ui StrMrt. Nrw York N* Y , and prtntad la 

E iCfiiaOTlpS |4.M pw yaar. Bataiad aa mwt mA id aw nattar Jaaa^ IfTI. at ttm Mt offlaa at N«w York N und» tba aot of Mareh s lira Cnpyrl^ IMf. by WaatMa 
HmvIw ftUtttes Oowpaay. Gnat Britain ri«kta naamd. TtatmUd artWaa ara* not ba rapitoSad without written perenlatlfm The uae of BelanUfki Ann liean mrtlriaa or qaotatloaa from 
tkan fkir aovartlataa and ■toehpaalllna eatarprlaaa la paver anUioriM ' SetaatlAe Amrrlean. Realatcml United Stain Patant Offlee 
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The Life Stream of Your Motor Car 


A da77ling, fiery stream empties great 
buckct-like “ladles’* of molten metal into 
molds that form t^^clvc-sldcd “ingots" of 
steel Ilcrc flows the very lifc-substancc 
of your automobile or motor truck. 

Only Timken’s own mill, with the largest 
output of electric furnace steel in the world, 
produces this fine tnateriai. It is destined 
for the bearings of all types of mechani- 
cal devices, including 91 % of all makes of 
motor vehicles in America. The bearings 
make the life of your car or truck, because 


the bearings arc what takes the motion. 
Right where the motion comes — in trans- 
missions, differentials, pinion or worm 
drives, rear wheels, front wheels, steering 
pivots, and fans — it is vital to know that 
you have the finest steel for the purpose. 
Timken Bearings assure you not only as 
to matenal, but also as to endunng design. 

The wear of thrust, shock, torque and 
speed is defeated by such factors of design 
as Timken POSITIFE ROLL ALIGNMENT 
and Timken Taper, By eliminating ex- 


cess friction Timkens get more out 
of fuel, lubricant and power. Timkens 
also occupy less space for their extreme 
capacity, so that lighter weight, better 
accessibility, and lower cost are possible. 

Only improved economy, smoothness 
and endurance could be adding 132,000 
Timken Bearings daily to 1 50,000,000 
already universally applied. You follow the 
whole automotive and industrial trend 
when you buy Timken-cquippcd. 

THE TIMKEN KOLLXK EEARINO CO , CANTON, OfOO 


TIMKEN S BEARINGS 
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EVOLUTION 

T ennessee forbid* Uia teaching of 
evolution in eute-iupported achooU. 
The Florida House of Repretentativea 
paaaet a retolutioti bavinif iimilar as- 
pirations. Kentucky barely defeat! an 
anti-evolution bill* another is thrnt- 
ened. In North Carolina the High 
School Textbook Committee removes 
two school hooks from the list — they 
contained matter on evolution. In 
IjMiiRiRna an anti-evolution bill passes 
the lower House, but the Senate post- 
pones the issue. And now comes Texas, 
whose State Textbook Gonunusion 
dram a black line through every men- 
tion of the word evolution in biologies, 
snbititoting therefor the word **devel- 
opment,** thus heating the devil around 
the stump What next? 

They say that m these states people 
who never before heard of evolution are 
inquiring into it, finding it interesting. 
Boys, denied the forbidden subject at 
school, furtively read about evolution 
from booklegged treatises, down behind 
the barn, where their fathers once read 
“Pluck and Luck,” “Fred Fcamoi” and 
“Diamond Dirk,” the while smoking 
agarettes concocted of comsilk. 

To forind u to recommend These 
state legislatures are doing a great work 
for evolution 


SUBWAYS 

R ome u to have a subway. That 
ancient city, beneath whose streets 
rest thousands uf historical relics, » to 
be modernized to the extent of having 
what New Yorkers refer to as “sardine 
cans on wheels.” The present plan is 
to build seven lines with a total mileage 
of twenty-two, the constructional work 
to cover a period of ten years. It is 
expected that the necessary excavations 
will bring to light pneeleaa records of 
ancient civilization In order to pre- 
serve these, archaeologists will cooper- 
ate with the construction engineers dur 
ing the work and will carefully save as 
many of the relics as possible 

^ MOSQUITOES 

S OME of us have been worried about 
the Grand Canyon We heard 
rumors that it was rapidly being filled 
up with tomato cans thrown into it by 
tounsU. 

We shall worry no longer The 
United States Public Health Service has 
found a way out H. B Honimon, sani- 
Ury engineer of the Service, has de- 
vis^ a can crusher This he recom- 
mends especially for use in national 
parks where empty food cans strewn 
about constitute a s^ous problem. Not 
only are tin cans unsightly, but when 
ft ttw become p^y filled with 
waftfir and med mes^toes. 


In This Issue 

Who Buiti tho Fir§t HouMef 

Nobody knows, but a noted British archeologist has discovered 
porta of a house that may be 100,(XK) years old— longer tlian 
modem houses last! See page 170 for the account of ilim I 
remarkable find. 

How Did Byrd Find the Polef 

When Byrd flew northwards over the trackless irr floes, he 
knew exactly where he was “at” every minute. This appears 
to have mystified many people The apparatus that he used 
was simple, the methew equally so On page 188 they are 
lucidly explained. 

A Brobdignaglan Tele»cope 

Astronomers have planned a telescope beside which the largest 
now in existence is but a dwurf. It will c*ovt a fortune. What 
will It reveal? Page 17^L 

Is CouMin-niorriage injuriom»f 

Yes, says tradition hoary with age. Many states forbid iL by 
law Now comes the modern science of genetics, accepting 
nothing, testing all things, and says cousin marriage is not 
necessarily injunous tor a famous example, see the narra 
tive on page 182. 

Whoi Happens? 

When things go wrong, what happens to a high-voltage trans- 
mission line? Surges of ternne voltage, interruption of 
power, trouble — these happen.^ How to eliminate th^ dam- 
aging surges — this was a reemt problem It has been soK rd 
Page 176 

MORE THAN 200 PICTURES 

Complete tabic of contrnti will be found on pa/t** dW 


For Next Month 

Cold Ughi^Whai Is it? 

When man makes artifiiial light hr waslrs most of the power 
producing heat. Deep-seu hst^ have fur more rfliiieril lighl- 

R lants than man — when they make light they make light alone 
ext month, Dr. David Starr Jordan, world famous wientist, 
will explain these fish. 

The Wondera of the Commonplace 
Most of us take Nature and science too much for granted. 
Yet there are “sermons in trees and food in everything ” We 
miss many marvels simply because they are conunonplace 
Next month a noted government scientist, Dr Paul R Hey I, 
will point out for you some of these wonders 

Marconi Was Right! 

Beam radio and short waves have “come in,” ikcidedly They 
have come even more quickly than Marconi predicted less 
than five yean ago, thanks to the amateur In our next issue 
Mr Dunlap will explain some of the marvels of short wave 
transmission and reception 

Other articles on Ancient lee Ages, The Japanese Beetle, Hay 
Fever, The Chicago Drainage Canal, New Developments in 
Automobile Engines; The Peabody Museum, Domestic Oil 
Heating, Conservation; Astronomy, Radio 

MORE THAN 200 PICTURES 



Thera b one best wap to keep m tooch with 
the l aa d era in the worid’s progress— by oon- 
•btanlly nndfaig the Scientific American. 

$4,00 btinga the Seiantifie American 
io you for one whole yaar. 


MYTHS 

T HERh no siuh thing as a “wet 
moon” or a * dry moon,” the 
Weather Bureau hiuW it netesaary to 
remind I ho public Tin moon has noth- 
ing to do with rain, and the old say- 
ing that the moon portindn wet weather 
because il tips like a pitcher pouring 
out water, or that dry weather is dur 
because the tips uf the crescent are 
lilted upward, is nonsense. 

Why’ Viewed from near the carth^s 
equator the young moon never makes 
an angle of more lhan 30 degrees with 
the horizontal and it is generally more 
nearly horizontal, or “dry,” lhan this. 
Yet are the tropics dry’ And at the 
earth’s poles a line drawn through the 
horns of the moon’s crescent is always 
witlim 25 degrees of vertical — ^“wet” 
moon' Yet the polar regions arc really 
among the more and regions of the 
globe. 

Brushing aside this age-old myth is 
only a lilllr thing, but it illustrates per- 
fectly ibc job of SI leiK'e — to rcplacr 
superstition wilh knowledge 

SAhkIY 

^T^llE noii-explosive quality of the 
h helium gas with whii h our airships 
are filled, is, of course, a great protet 
lion But although there is no danger 
from the gas whiih lifls the dirigible, 
there is dangt r friun the gas which 
dri\i8 it The hazard from fires and 
explosions of gasoline \upurB in any 
rigid airship is very real, and although 
every possilile pres aul ion is taken, the 
mere pn sen^c of tons of gasoline 
ulKiard a ship coiiHiitules an ever pres- 
ent threat Heiiee, ihr Navy has turned 
Its attention to the hea\y ml engine, 
and It H gratifying to Jeam from the 
SeireUiry of Navy that prehnimary 
tests of expcfiiueiital oil engines now 
under devetopineiu bv the navy have 
provc<l satisfactory 

CHECKMATE 

O UR British contemporary, Fnglish 
Mechanics, stales that the Duke of 
Bridgewater, whm in charge of an im- 
portant enginiTnng job, noted that liis 
workmen rre<|uenily failed to return to 
work when, after the dinner hour, the 
dock bell struck one As an excuse 
they told the duke that they had failed 
to noUce the single stroke 
So the duke “went them one better ” 
He had the rim k alUred so that at one 
o’clock It struck thirteen ' Nobody 
could say he had failiMl to notice that 
Our suggestion would ha\c been, to 
make the clock striki once at twelve 
o’clocJc, and twelve limes at one o’clock 
We feel sure that not a man would 
fail to hear the single stroke at quitting 
time 
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These Vacuum-circulation Angle Bearings 
bring immediate oil savings 
and long trouble-free wear 


■' ' 6 . 


XT7HERE the tervlce 1 $ unueually levere — on 
W Uncf of ihaftlng carrying gears or heavy belt 
loads — where bearing trouble would mean shut- 
downs and substantiallosses— put Jones-Wiliamctte 
Vacuum-drculatioa Angle Bnrings on the Job* 
The particularly substantial construction of these 
an^ bearings and automatic vacuum circulation of 
oil widiin the bearing itself, practically eliminates 
ordinary bearing trouble ana "grief," overheating, 
cutting, and worn and lcx>se liners and bushings* 
This is but one of the standard vacuum-circulation 
bearings produced in the Willamette plant. Other 
types aret drop hanger, internal thrust collar, flat 
bottom rigid post, and socket and verticaL In 
combination mey meet all ordinary bearing needs. 
In addition,many special bearings are made to fit the 
iiuUvidual requlirenients of industrial users and 
machinery builders. 

An tnRfllarion oi JooM'WUlMBattabmrliisi opwadns nndw 
your particular plant coadltloiu will prova their worih and 
aoo nom y more convloclnyly than anyihlnc that can be lald 
about them. Washall hmjSmd to taka up tha mattcrofiuch an 
fautallathm with you* Wnta Ibr 
full Information. 

Oil Ti^ic— Less Friction — 

Lasts Longer 

Action of ihafti automadcally 
filcan and drculatce oil to points 
of s rsata i tloadandfrlcdoQ.Com« 
pMta lubrication meana long llfo. 

Bearing oomptetaly oil seated— 
oU cannot ascapa and dirt and 
water cannot antcr. 

Willamette Iron & Steel Works, Portland, Oregon 

UC aiildiBtts.»8Mnb 


Wi /fame fie 

VACUUM CIRCULATION 

Bearings 




Dr. Aloii Caml, Noted French Scieatfal of the Rockefeller liuthute 

Few men have conferred greater aid to mankind than Dr. Carrel Bom in France in 1873, after 
■everal yean of service in Lyons as on interne, hi^ oame to America in 1905 Four years later, Dr 
Carrel became a member of the famed Rockefellei: tnsUtote for Medical Reacarch in New York lii 
1912, he woa honored with the Nobel Prise, for his remarkable work in suturing blood vessels and 
the transplantation of human organs. When the World War came, he dedicated his services to his 
native France, serving through four years of the great struggle and working out a method of applying 
Dakin's Solution to wounds, which quickly reduced the average of mortality from high to extremely 
low. The Carrel method is reraark^ly simple. 71ie wound u repeatedly irrigated with Dakin's 
Solution^a hypochlorite of soda, costing only a cent a quart 'Hirough rubber lubetc, it reorhra all 
parts of the wound, piaintaining a continuous action of the antiseptic Infection is suppressed, the 
wound is sterilixed and the patient's chances of recovery are increased many limes. Since the war 
Dr. Carrel has remained attached to the Rockefeller Institute, engaged in new researches 
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American Building Methods in Greece 

*' How the Gexmadeioii, Library of the American School of Classical Studies at Athens, 

Was Built in Two Years and Two Months 

By Gladys Thompson 



UN 1922, Dr. and Mme. Johannes Gen« 
nadius decided to present their maf^ 
nificent collection of books, known as 
the Gennadius Library, to the American 
School of Classical Studies at Athens. 
The was a great one, for the collection com- 
prises b et we en 45,000 and 50,000 items relating to 
Greeco-^ncient, Bysantine, and modem, as well as 
many first editions and 800 rare and unique bind- 
ings. Hie Carnegie Corporation gave the money 
for a fitting and worthy building to house this col- 
lection which, although the property of the Ameri- 
can School of Classical Studies, is to be accessible 
to scholars of all nations. The firm of Van Pelt 
and HKunpaon of New York City was commissioned 
to design and erect the building by the committee 
of whhA Dr, Edward Capps of Princeton University 
was chairman. 

The library, called the Gennadeion in memory of 
ihe father of Dr. Gennadius, is a simple rectangle 
in form with a fa^de of eight Ionic columns of the 
Erechtbeion type, a decorated cornice, and a large 
insenption in Creek on the frieie which announces 
that all who share in Greek culture are Greeks. 
Extending at right angles to the library and forming 
a mammoth forecourt are residence buildings for tiM 
librarian and the annual professor These residences 
are connected with the library by colonnades of 
twelve marble columns All the exterior of the 
building Is made of marble, except a Piraeus stone 
foundation, and, although the building standi in 
Greece, the home of the most famous marble quarries 
in the world, it was marble that was the most diflknilt 
material to gek for the building 


Ldior for S5 Cenu a Day 

Mr W. Stuart Thompmm arrived in Athens in 
April, 1923, to let the marble contracts himself 
He estimated that about 1,000 tons or about 500 
cubic meters of marble would be needed for the 
building. Mount Pentelicus, so often thought of as 
that inexhaustible supply of beautiful white marble 
of the Athenian Acropolis, seemed ihe natural source 
for the bulk of the Ciennadeion marble It lies only 
eleven miles to the northeast. Visiu to the various 
quarries on Pentelious were moat Interesting but 
disappointing to one seddng more than a few win- 
dow sllla and first story blocks for a private resi- 
denceu Actually there is very little available of 
the far-famad bmuful white marble. The ancient 
quarries are very deep, and, in Inspecting modem 
openings in other plam on the mountain aide, one 
marvela at the labor and expense which were evi- 
dently neocasary to obtain marble comparable to 
that on the Athenian Acropolis. 

Ordhttrily, in spealung of Pentelio marble, one 
vifualiM a beautiful clear white stone of excellent 
quality wkidt, after long weathering by time, grad- 
ually takes on a gorgeous yellowish dnt due to the 
Iron in its ooraposition. Actually this quality b 
dblained only by cutting out great strata of marble 
tyhich vary b color from a light to a coarse 
Moe slate. It also rtins spotty in color. Upon cate- 
^ injqwctloa of the most promising Pentelic quarry 
k itaa eatSmated that it would take a minimum ol 
five yaara to quarry the desired cubage and that the 
fitfUiiW would be far too great. Hyinettos, famous 
in ancient daes for its marble, lying to the east of 
AAsno, h§A nothing at all to cdTer. So the hbtorio 


quarries of the Greek mainland and islands were 
canvassed. 

Naxos, the largest of the Cyclades b the Aegean 
Sea, 110 miles from Athens, had quames where the 
desired cubage of a good quality while marble could 
be obtained in about fourteen months It was from 
here that the bulk of the marble come for the 
Ceniiadeion, and it b interesting to note that in an 
ancient NaxUn quarry, not worked today, there still 
lies M situ an unfinished colossal statue of Apollo 

Actual conalruction was sorted on Septembr 1, 
1923. Mr. Thompson, a former Fellow in Architec- 
ture in the American School and a lover of Greece, 
settled down to supervise the work. As no contract 
could be let in Athens due to the tremendouH 
adon in the drachma, the Greek unit of money, and 






SOUTH WAa OF READING ROOM 
On f Ae Mmii over the doorway im the above Uluetration are 
the portraitM of Dr, JohmsHfi CtnnaJius, Ur Oeorge 6en> 
nodiaj end Mme, Jo fis 0n Gmnadiiu 

the great iiuubility of all kinds of business caused 
by the Smyrna disaster and die enormous influx of 
rrfugses, the labor markets Athens was drawn 
upon and ten refugees were hired to start excavating 
the foundadona. The news jpread through Athens 
that work could be had at di« Gennadeion, and the 
next morning there were hundreds of men and boyn 
■warming over the locality It was nercMary at 
once to ^ild a barb-wire fence around the propertv 
to keep out the labor which could not be us^ 
During the excavating, common labor was hired 
for three day periods only, so that work could be 
given to as many as possible. These men were 
newly arrived rrfugees, and although Greek na- 
tionals, could often speak only Turkish They 
fought to work for 35 cents a day Earnest expres- 
sions of gratitude were sent to Professor Capps of 
Pimoetoa, Chainnan of the Managing Committee of 
the American Sdiool, and to the ^rnegie Corpora- 
don for work already given and the work to come 
Unridlkd labor was begging for work but first- 
class, trained workmen were nearly Impossible to 


find Carrying out definite in^trurtions, even of the 
Simplest, IS something a (ireck laborer cannot be 
depended upon to do He prefers liymg some other 
way, or, if hr hob the opportunity, Acveral ways. 
With this natural propriiMty, plus o lack of training. 
It was net esHsry to diet k over most earefully every- 
thing delegated to anyone to do Gradually a nu- 
cleus of trusty men formed They were refugees 
and for the most part li\ed on the job 

All marble was dclnered in rough blocks as 
quarried. It rut, puluhed, and rubbed down 
by hand on the building site The methods and 
tools in use were the same as u^cd by Iktinos and 
Kail derates, the architects of the Parth^oiL It took 
99 working days for an expert marble cutter to 
fim»h one of tlie capitals for the main facade. Such 
a worker allowed for the sanation*- in resistance 
caused by the differenirb in gram of the marble. 
In tills connection it is mteresting to note that there 
IS only one hand-rut marble building in America, 
and that is the Morgan Library 

The marble was set under Ihe supervision of an 
Amenean stone setter who used modem demcks 
These derrukb were a great delight to the workmen 
It was necessary to watch them constantly to keep 
them from playing with the demcka to see how they 
worked. As marble foreman, the man was engaged 
who had been in rharge of the repairs on the Acrop- 
olis Gradually a force of expert marble cutteris 
coUecIcd in Constanlinuple, the interior of Asia 
Minor, and the Greek Islands, was concentrated at 
the Gennadeion With them they had all their 
worldly possessions of a few rags In skill they 
far surpassed any marble cutters that could be found 
in America 

An Work Done on Site 
The Gennadeion was now a very intereslmg place 
as all work u>»ually done in shops or factorin in 
America was done on the site Small shops were 
run, all tlie ornamental iron was forged, neceasary 
woodwork was finished and every piece of marble 
was rut and polished m much the some way as 
buildings were built hundreds of years ago Work- 
men in Greece still belong to guilds, and the trade 
is handed down from father to son. In the marble 
shed there were three generations of marble cutters. 

The Athenian archilects and engineers were much 
interested in American methods of working and 
visited the building often. The Professor in Engi- 
neering in the University brought his classes there 
regularly to inspect the different method of building 
with stone setting derricks from the interior of the 
building and without exterior scaffolding The 
proper mixing of concrete and the pouring of floor 
panels caused much interest The concentration of 
one man on a particular job instead of dropping his 
work to get new materiala, at is the accepted pro- 
cedure in Athens caused much comment The fact 
that all plumbing, steam fittings and electric wires 
were concealed before the building was plastered 
wu an exciting novelty In Greece a building is 
completely plastered b^ore plumbers, steam fitters 
and elcotnruns are called to do their work They 
then cut holes in the finished walls and floors and 
leave exposed most of the pipe and snre An 
experienced plumber was brought from America, 
paid 16 dollars per day plus Imard and traveling 
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TIIK GLNNADblON IN ITS f OMI’LITLI) tUKVI 

1 ht\ iirn \htnis tht nitifiniftt mt \intfturt silhourltrd against I ytahottus, an ymi from the roof of the Amrnran Srhotd of Cfas\iral Studies 


‘xporiNf^, Hrul liflv |M.riLnl was sa\r(l ovct iht 
*«liiiiuUs liy ItMal liniiH 

ll WHS not jmimsiMi Io purdiusi in Greece ih* 
inali rials fur the inttnor htii^h Iht se niateriuU 
were qiiili iiili rniilional iiiori|;in, bron/e ^ and 
dmirs, woodwork, sleil, pluinlnn;:; and liealinp^ inate- 
nuU canK from llu liiilid Staii*s, from Bel- 

piiim, fuliriiM from Kmiue, steel |MH>k(Hsi^s from 
Fngland, while all funiilun was <^|H(inll) made in 
Bndapi st and \ lenna 

These imported materi lU were i ii'-) to git It was 
the lai k of nuirldi that constantly latisid (onnrn 
and ddiiv ^a\lan niurlde lonld onh lit loaded on 
(uii|iies whin thin was a south wind Somilimts 
fontrarv winds lit Id haik the inarlde for two weiks 
or more Tliui, again, owing to the stralifn ation 
of the iiiarlili, (onint Minks win i iil when Idinks 
were urgently ni'edeil for the lower i onrsi s 'I hree 
special trips were made Io the cpiarnes to expedite 
till shipping of niarhlc Dim to the prec ipiloiis and 
inacc^!-sil)1e mountain passes, dav^ were needed to 
make the trip lru\tling in a Itllh boat the Aegean 
^en IS no more dependable now than in the dH>s of 
Homer On one of these ixcursioiis the boat waj* be 



rHI- MST Alt( \DV 

r/i'jf loonef/ji iht miiin liuiitlms one of the rcstdi.ites 


I aimed fur sixteen hours and on another its oc-cu 
pants wen nt arly drowned in a terrific slurra To 
s[M*cd up the quarrying of marlde, men were ein 
ployed running in three daily shifts of eight hours 
larh 

The Library of the IJiiiversuy in \lhpns, the only 
Ollier modern marble building comparable with the 
(feiinailnis group in hi/i , took sixteen years to huild, 

I lie (itmiadcion, with the execplion of the fluting of 
the main eoliimns, two years and two inoiillis 

'Hie twenty four toluuins of the two side aremde s 
an moiMdilliH Faicli one is eighteen feel high, has 
a diameter of one foot six inches and weighs about 
three tons "I he heuxirst single pieces of marble 
an the two Iiiilels, one liriiig eive'r each balrony in 
the two residemrs in the Gtnnadius group tan li 
liiilel we iglis four and one quarter tons, ih fifteen 
fe*e I siv inches long ami two fet t high 

Marble uf Varfoua C^lon Used 

Tlie unextwctcd appearanc'e of a blue stratum in 
the Naxos quarry pnytnud the mum lohimiis com 
mg from there A new opening on Penteheus ga\r 
n marble of exactly the same quality in eolor and 
le xliire ihi entire output of this quarry, rcpresrnl 
mg fourteen months* l^b^r, was used to supply the 
nicesHury eight Columns for the main fai^adc Each 
( iclumii LUiisiKts of three drums, the drums be ing 
Iwo feet eight inclus m diameter and seven feel high 
I he heavy bloiks of marble were brought down the 
sleep mountain side on skids by hand It took ele\cn 
da\s to COM r the i It \tii miles 

hkyros marble in many \uriilies of ttdor and 
\einiiig have i)ecn used in the (leiinadeion for dec 
orutivc purposes In two contrasting colors it tnukes 
a lieaiilifiil wainseoi for the rhief facade In the 
\eslibule of the library, mx \anations of this ex- 
quisite marble are employe d, ranging m color from 
lilt most lieuiiliful alabaster white to the det p gold 
and \iolel \eiiied s|>e(imeiis Throughout the group 
of hinldings iht munlilpieies have been made of 
the orange yellow white ana slightly violet veined 
hkvros Nunc of this hkvros inarbli could be bought 
III the ofien market in Athens It was necessary to 
buy It from an English company which had bought 
all the axailuble supply of the material for shipment 
tt» Ameni a 

The am lent Greek color palette composed of the 
llircM: primary colors, red, blue and yellow, plus a 


small amtiunl of grevn and a Jilieral use of gold as 
a blending medium, has been used for the decoration 
of the ceiling of tht mum colonnade and for the 
wall decorations of the interior of the building The 
addition of color to the exterior has greatly enhanced 
the lieautv and grandeur of the whole group 

The (fennadeion was dedicated on April 23 Dr 
and Mme Gennadiiis, Dr Henry ^ Pritchett, Presi- 
dent of the ( arnegie ( orpnration, and Mrs Pntchett, 
Judge William Caleb Loring, President of the Board 
of IrusirsN of the American School, Professor Ed 
ward Capps, former Ministc r to (»reece and Chair 
man of the Managing ( ommittc^ of the American 
ScIm»o1, and Mrs Gciqm, as will as a large repre 
scntalive group of prominent archaeologists and 
(lassifdl scholars and delegates from seventy five 
American and foreign universities attended the ini- 
pressixe ceremonies 


The Japanese fteetle, an insect pest that is de~ 
stroyinp; vegetation in the eastern United States, 
IS being fought with other inserts Read about 
the battle for the preservation of crops in our 
Otloher issue* 



TIIK MAIN COLONNADE 

Isookins cast between the building and the rpm of columno 
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The Ilurdt and Audouin-Dubrrull, French, trann- Af rican motor expedition iftopB near the Anglo-Fur pllan Sudan to permit iu laxidrrnilNtH lo prepare the hklnM and 
akuUa of anlmala hilled in the bnah. With eight cam equipped with endleM treads this expedition travented Africa from Algeria in the nnrth%»eHi to Madaganrar in 

the sontheait, reaching that ialand rvhtch, like Algeria, in a hrench poMtetutlon, hr boat 



teel of the rfainoeeroa, hlppopotamna and elephant, eont*ldered a great feast by the natives, and converted hv the while man into waste paper baskrlH During the 
past two ream Africa has betn covered with a network of motor travemes, and the ^Dark Continent” Is rapldlv losing its aspect of darkness Railroads, motor roads 

and planlatlona arc displacing black man and beast. Those who would see **wild*’ Africa must hasten 




Antelope, buffalo and elephant sknlb In the Belgian Congo. Only a small part of Afriea Is covered with Jungle. A targe part Is open plains, nearly tntrlitis 
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RrMAINbUt lilt \^OOI)tN HABITATION 


I NCOVtRINO m NORTH blDh OF THE VALLEY 


1 Th pt tnkr H re h Id in plnLt by mran </ Makes 


Figi hb 2 7 Ac. wooden habtSatton was found in the lower two-foot strotwm (bee Figure 6) 


Was the Cave Man a House-builder? 


The Remains of a Crude Wooden Structure, Probably Built by the Long-extinct 
Neanderthal Man, Have Recently Been Unearthed in England 

By J Reul Moir 

t II w of tlr R yal Anihr ipr lofKal Inatilutr f < real Briliin and Irelan I 


mpmlilll THOUGH thm lia«4 nuw intn 

rred in vanouH paru of the \vorld an 
enormous quantity of prehi«>toric im 
, plrmcnls madt of flint and other rot ka 
together with a number of artifacts in 
bone and ivory, especially the remarkable find^ made 
recently at Predmost, in Mora\ia the records of the 
linding of rxamphs of ancient man*8 handiwork in 
wood are by no means so numerous 
We know that wood was used cxtcnsivcK in pn 
hisiorir lime>« in the conslruMion of luke dwelling* 
and Hiinilai *tru( lures I ut the remains of tcrnslnal 
dwellings made of wood and of Stone Ag« dali are 
met with but raiety Ihe itaHon for thi> may per 
haps be that wood unless subjected to ccitain favor 
able conditions diMiilfgrates and disappears during 
the blow passing of the cenlurus 

It may therefore, he of mime iiileitsl to learn 
that 1 have lecently discovered in the brickfield of 
Meshrs A Holton and Company I td ^ the northern 
portion of Ipswich in eastern LnglanoL the rciniiiis 
of a vA>oden strut lure that may be of considerable 
antiquity 

Ihe Oldest ^^Uonse** df All 

Ihe archaeological dig^iiV* which have lieen 
earned out under the uuspu*^ tf the Percy Slade ii 
Memorial bund and by the kind pcimiHsion of the 
directors <f the brick woiks weic undertaken in thi 
north easterly portion of the small streamline valle v 
in which these woiks are biluated 

Lmbeddtd m the deposits which now cloak the 
Sides of this vallcv are two bUperiniposcd floors 
(figure 'll (1 am lent occupation levels, at which a 
large numbei >f flint implements flakes and ham 
ineneloncb logciher with healths fragments of coarse 
pottery inamnuilian I including mammoth and 
some human bones comprising fragmentary pm 
tions of a femur humeius and a thick skull) have 
been found In fact frym the i el ks already recov 
ered a more or less complete picture of the hand 
axes points, acrapen (figure S) and rough poUery 
made by the rolwt type of people who inhabited 


tins small Suffolk valley in the riinoli past laii he 
\iHualucd 

But the discovery t f what appears to be the re 
mains — the ba^al portion — of one eif their dwellings 
at the level of the lower floor introduces us to an 
even more intimate and interesting pluise of their 
activities At the site where these remains have bci n 
found there exists a smill terrace in the valley and 
the ruent diggings have shown that the lower floor 
which rests upon veil w sand eonlinupH into the foot 

01 this escarpment and is covered by i senes of de 
posits averaging thirlicii fill in ihickncbs (figure 

2 ) The Imsal yellow sand is present in other part* 
of the valley and whetever it eeitilains water it has 
in It numerous roolb o( trees (Finu^ sylve^tru) that 
flourished evidently on the aiuirnt land suifacc 
lepresenled by the lower floor 

Jherc IB little douh that this sand was dry when 
lliosc trees whie h do ii it favor wet ground and arc 
not now found in the \ alley were growing and the 



f iGLRi 3 An iccupation fiooF* 1% a ntrotum of ooU formerly 
on the turface, conieuung loet or ducerd^ objeeU 


preservation of thrir roots h almost certainly due to 
the present water logged condition of the sand which 
has provickd the favorable conditions necessary for 
the presen Btion of wood A quantity of these rooH 
was found in the sand underlying the lower floor 
at the site of the rerent diggings and in close asso 
iialiein with ihr wooden structure here described 
Thu Btiucture consiHis of two pieces of oak of 
plank like form, which overlap where they meet, and 
were placed with one of their longer edgiN buried 
superficially in and more or less vertical to the 
surface of the underlying sand (figure 1 ) 

Ihe planks are about two feet long eight imbes 
wide and one me h in thn kness and, by their (Jurat 
U ristic fui m were evidently split off a tnink of large 
Behind theoe plonks which may perhaps be 
likened to modem " 1^ boards,” were pUed a quan 
lily of flints, and other fairly large stones Beyond 
these, to hold the whole thing in position, u a row of 
stakes not closely set together, roughly pointed and 
driven into the sand to a depth of about one foot 
I hebc stokes have most of their upper portions misa 
iiig and were not inse^V^ vertically, but inclined 
at an angle of ab^ht 46 degrees to the east 

An Ancient Mnnafactory 
Between the plauks and the supporting mass of 
stones, were found traces of clay in which were pat 
tially embedded portions of numerous branches It 
IS supposed that these branches, together with the 
missing upper portions of the stakes described, form 
crly extend for some distance above the plank*, 
and afforded a shelter from tbe sun or wind 

About opposite the middle of the shelter and in 
close contiguity to it, was found a heap of ffuts, 
some quartate hammer stones, a large roughly made 
side scraper, a number of flmt flakes and burnt flintf, 
assouated with bladcened sand Here, it seems, 
was some sort of habitation where the manufacture 
of flint implements was carried on 
Jt u pof^le that thu stmeture u all that rmnains 
of the lower portion of a "wind s cr een" — such as 
was used by the pnnutive AnaCraliam and Taoma- 
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iilanit tad if «o, tb« Iptwich ducovery is uuqiie in 
England As thr windward sidr of the shelter faced 
approximately northwest, this may be an induation 
of the Erection of the prevailing winds of the days 
when it was in use 

The artifacts found in the shellci are in every 
way comparable with ntheis discovered in the lowri 
6oor, where it has been exposed in other jMiris of 
the bndt field, and there would seem little doubt 
that aiiioe this floor Has occupied by man, the \allev 
has been deepened by water adion, and hill wadies 
derived from the amicnt deposits on either plank 
and of appaiently different ages, ha\e been laid down 
o\er the prehisioni land surfate (Figure 6 ) 

Hie wooden structure was found under deposit^ 
about five feet in depth and these strata appeared 
quite unbroken and without qucNtion, ran in under 
tho adjacent terrace (Figure 2 ) Thus it does not 
■eem possible to suppose that the wooden remains 
can be other than the same age as the lower floor 
This would seem unquestionably to be of the period 
of the Stone Age, but the exact phase of the epexh 
that 18 represented is at piesent in dispute 

English archaeologists at the present time an mui h 
exercised as to whether the open air encampments of 
later Old Stone Age man, whuh were found in so 
many places in northern France by the late Pro 
feasor Comment, meur in England Tlie former 
pasence of hunters of these times in the (oves of 
Derbyshire, South Wales Cheddar, and Torquay is 
generally rtcogni/id as is the fact that these p4 0 ple 
must have progrewed ai rosh the breadth of Enp,land 
in reaching thise places and in all probability en 
camped in the open on their way 

How Ancient la the Find? 

But, although \ number of ancient floors or oc 
lUpatmn levels ha%f 1 m < n discovered in eastern 
England, buried undet certain superficial deposits 
whuh, judging from the general geol i^ical evidence 
would appear to have been laid down in later Old 
Stone Age limes yet a great divergence of opinion 
has made itself manifest as to whether these floors 
ore referable li> the latter epoch or to some hitherto 
unrecogniied and early phase of the culminating 
period of the Slone Age—ihe Neolithic or New 
Slone Age 

Ihe researches that have been earned out in 
Suffolk over a long stretch of years have esta1ili**hed 
thi fact that the latest glacial boulder clay (laid 
down by on ue sheet) of this area was depomled 
just after early Le MousUcr — middle Old Slone Age 
— times, and it would be expected, therefore that 
the remains of the succeeding races of people who 



llNroVfcRlNC rifP LOWFR FLOOR 
Fii I RL 4 L cAimx north tn aiH Ihr ntarpmint Thr I uef 
Moor If about /A tnthn i low thr k rArio/ j / t 


inhabited England would Ite fuiiiid m the beds laid 
down immcdialily Mibsiqurnt to the letnat nf tin 
ice which was responsible for this liouldcr iliy It 
Is necessary lc> renietnlM r howiver that after this 
II treat, no drastic ^(olo,^icil ihaiir^es ha\i takin 
place in Siiflolk, and that the post Imuldcr day on 
the slopes of the now slteHmlesH valli vs tributary t 
the iiiHin drainage vysit ni are os would 1 1 expt c U tl 
hill washes (the rcMilt of the slow w< ennt, awav 
of the s|oj»es) of different kinds ind ar^eH (Fip, 
tin 6 ) 

The laUr Old Stone Age beds diNniUd bv Com 
inenl are of the same nitiire iiid dh f iigland was 
joined to the Continent in those da)s they wen no 
doubt laid d< wii unde r ve rv smiil it c onditions But 
the gcoloc^ist r in at present give no opinion as to 
the exact dale of tiiese Lnglisli ace umulat ions as 
being later in daU than the latest boulder day of 
F asl Anglia He would c lass them simplv as ,^eolof, 
leally recent ” or post glacial and there leave the 
matter 

The arc haeologist, on the other li ind is homewh it 
perturbed by the appearance in the floors that have 
been found of specimens of crude pottery such as 
have not yet lieen recorded from the later Old Slone 
Age deposits in the caves of Fran i although then 
18 good reason to bdicvc that similai examples of 
the potUrs art were unearthed sami yiirs ago in 
certain upper Lc Mousticr horirons (tlione of Nejn 
derthal man) in one or two Belgiin caverns 

In view therefore of these gi do^iial and anhic 


oloj^ical dificuUus, which will no doubt disappeai 
as more discnveiies are made, it is not possible to 
say with ibsoluie leitainiy whether the ancient cm 
cupation levels found in Suffolk are to be refened 
to later Old S| me Age l*» NcolilhK limes 
When uncovered tin wad i^uiuposing the reman h 
of the diKienl sinicturc seemed to lie in a very good 
stall of preservation but il was soon found that it 
would not stand cvpisure to the air and it has been 
found notcssiiy ti> kiip ji immersed in a suitable 
liquid in order to prestrvi it 

About fifleen ycids to the west of where the elis 
ivery was iimdi tin inn tins if what apjieared to 
be unolhir shelter wne f >und Hut in this lase 
only a p irtjon of out il the supporting dlakes and 
some sm ill bi im lie s wf n niuveied 

Jud^^iRp 1 y ilie loir.^ iiiimiHr of flinlb broken b> 
extreme Inal or* old it tin level of tin lower floor 
It seems tint this jMiud w is marked by somewhat 
seven climitic eoiidilioiis uinl these may have been 
the e luse ol ihi ivminiion of the vallev by the 
primitive inhibit nils Whin this happened their 
habilaljons would have gi idu illy decayed and fallen 
down to lie eoveied up by the sand anil other ma 
Il rial then being dtpo'^iled m the vallev (Fi^uie 
I ) Ihis ikjmsition would covi r up the i Id '^uiface 
spiiii^<« and cause much water lo^,^ing (f aria^ ot 
the lower floor and the ii !■« ii > doubt that it woh at 
*'U h II pi let where the e niiditioiih we re e x cpliinalh 
favorable lor tin priservilien of wemd that the dis 
live ry of this le markable strut tun has bnn made 
I hi \alley in whuh th« biickfield is situated is 
f vtr lurdinary rich in the rejiiainH nf various rcccs 
of prfliiHiunc |ieople ind m addition eonlains a laU 
l( man temitery and other lelien of this [leriod 

Hm Work of Neonderthiil Man/ 

It IS to be Kojied that tin further excavations now 
in progress will Im buecissful in finding other ex 
aniples of these amienl ind imtmrl int habitations 
ol early man By experiments whuh I have tarried 
out 1 lielieve ii pussihli that ihi wood found could 
have been shiped by a shar| flint and spin off a 
trunk l>y means of stem widpis 
The opinion of the late Professor ( ommeni was 
that the flint miph minis found <tl the level of the 
lower floor are to lie reftned tt a phase of the upper 
1.1 Moustiir or Vluustirian (time of Neanderthal 
mm) pin of the Old Stone Age This vuw is 
shun d hy in iny F nglibh archueologists iint whom 
I am to he numbered It is possible, therefoie that 
in this new discovery we mc for the hrst lime the 
leniains nf one of the wooden dwellings of later O'd 
Stone Age limes 



HINT IMPLEMENTS FOUND IN OCCUPATION FLOORS THE VAILED OF IHE IMTORTANT DIVOVIRY 

f>DCU 5 a and b are hood axo% t and d are nde scrageri e i« a large leraper, f ii a fKia 6 Diagrammoiic iroij jectien of tho valUv (not draitn to s d I h itng tho po% o 
pouu /or ftenag and g u a hufe kntng a more or lou iUmght cuiOag edgo of the wooden haUratton and thr Uvii of the app r and lot r fioors 






172 


SCIENTIFIC AMERICAN 


Our Point of View 


The Salvage €»f the S-51 



nhe 


was 


|11EN the submarine S-5/ was su brutally 
cut down and sunk in 1 JO feet of water, 
It IS probable that fiw people believed 
she would owr be raised and brought 
to a naval drydork llie spot where 
pul down is opt 11 to the ntriid of the 


Atlantic seas and the uncertain weather which pre- 
vails at Block Island, 10 miles from whose sliores 
the vessel was sunk Furthermore, even should the 
wreck be lifted, there would be a voyage of about 
140 miles to be undertaken before she could reach 
a suitable drydork Yet, this most difficult task has 
been accomplished, and at the present writing tko 
SSi rests in one of the drydocks of our most impor- 
tant Navy \ard 

It u probable that the major objects of the Navy 
Department in undertaking to recover the vessel, 
wm*, first, to bring humu and give decent burial to 
the offiiTrs and men who went down with the ship, 
and seiondly, to make a minute examination of the 
hull, and particularly of the enormous gasli on her 
port Hide, so as to uncover the last shred of cTvidciice 
whereby to determine at whose door the responsi- 
bility for the tragic loss of llie ship and her crew 
is to be laid 

The salvage of the 5-57 is the most brillunt feat 
of Its kind recorded in all the long history of the 
United Stales Navy, particularly when we bear in 
mind the great weight of the vessel of 1,000 tons or 
more and the fact that the lifting of the vessel by 
means of pontoons — always a delicate operation — 
had to be undertaken in waters Uiat were rarely 
quiet and often decidedly rough. Great credit is 
due to Lieul-Gummandcr Lllsl^rg and the offic'crs 
and men who collaborated in this work It is also 
pathetically gratifying to learn that the preliminary 
examination of the interior of the boat proved that 
the personnel of the 5 57 stayed at tbeir posts dur- 
ing the few minutes which elapsed between the cut- 
ting down of the submarine and ber plunge to the 
bottom As we stood on the edge of the drydock and 
watched the falling waters uncover the great gash on 
the port side of the ship, it was evident from the in- 
folding of the plating that the submarine was over- 
ridden from b^ind by a vessel overtaking her on 
the port Hide Moreover, it was easy to see from 
the size of the hole that the enormous inrush of 
water, sweeping e\erything before it, most ba>e over- 
taken the crew U^forc they had time to < lose water- 
tight doors or do anything to sa\e either themselves 
or the ship. 


Safeguarding Stored TIigh Explosives 

Thk ever-present danger aliendiiig the storage nf 
large quantities of high i xpliwi\is m any c»ne plan* 
was brought tragically to mind bv the almost com 
plrte wn»iiig out of the Navy’s exleiiMve arsenal near 
Dover, Ni w Ji r'tcv The Court of Inquiry whiih has 
been silting will probably lie able to determine defi- 
niloiy whul was thi lausc of the disaster I hat the 
explosion ociurrcd during an extremely violent thun- 
derstorm in wbnh lightning was striking freely, 
renders U probable that a mass of high explosive 
was detonated by tlit ^hoik of a heavy ligliliiing 
boll, or that it n*sulud from a lire iii the storage 
building duo to lighlmng Tlic deadly air uavc 
resulting from the instantaneous generation of an 
enoriiioiiH volume of gas at high pressure, swept Uio 
neighborhood clear of all obslnictions, demolishing 
factory liuildings, storehouses and the homes of the 


officera and men, to say nothing of the homea of 
private civilians. 

A most impressive lesson of the disaster is the 
folly of allowing villages and isolated residences to 
spring up in close proximity to such an arsenal os 
that which was wrecked by this explosion. Wher- 
ever there is a large Htorage of high explosives— 
Ditro-glyi^nne, T, N T. or what not — a belt of the 
surrounding country, suflkiently wide for its ex- 
tremities to be beyond the severely destructive effects 
of on explosion, should invariably bo provided. 

Paoaing of m Great Captain of Industry 
In the death of Charles Albert Coffin, induslnsl 
America loses one of its outstanding figures, for 
Mr. Coffin was President of the General Electric 
Company from its organization until June, 1913, 


Truth About Grout Lake Levdo 

Dou b d es o, many of tba facts which ara 
brought out in our article on the burning 
qjiwtlion of the Great Lake lavala, aa jpub* 
Ibbed on another page, will prove to be 
unexpected and indeed etertl^ to moot 
of our reeders. Tbb waa to be expected, 
for a vast amount fd miomfonnalioo has 
been deliberately written and broadcast 
about tliia intricate and very smoue 
problem. 

In view of the difficult and highly tech- 
nical nature of this co ntrove r sy, we de- 
cided, in respe ma e W the request of a 
leading dliaea of Detroit, to visit the lake 
distiict and make a parsooal inspection 
on the spot Through the courtesy of 
Secretary Hoover, the Corps of Engineeri 
of the Army, the f iiginesri of the Sanitary 
District of Chicago, and tba head of tha 
Weather Bureau in Washington, we were 
able to go over the official records, re- 
ports, letleis, et cetera and ducuis tha 
question with the leading ifffi rials of these 
various bodies. It was sorpnamg and grat- 
ifsring to 6nd that th e r e is practically a 

neers of tha Army, of the Suulary d!^ 
trict of CUcago, and of the Canadian 
en gin e ers , as to th^ underiying facts of 
tha case, and as to the mathods, in thdr 
broad outlina, by which the lake levels 
can he raised and pennanendy main- 
tained. 


when he was made Chairman of the Board — an 
office which he retained until 192Z llie de<Ta«ed 
woH born in Somer»rt County, Maine — that state 
winch has given to the country so many men who 
have achieved great distinction in the work of build- 
ing lip the industrial and commercial supremacy of 
the United States. Although he was nut favored with 
much formal education in his early years, several 
colleges, including Yale, conferred upon him hon- 
orary degrees iii recognition of the large pari which 
he had played in the development of the elect ncal 
industry 

The great business ability which distinguished Mr. 
Coffin and the practical turn of his mind were 
rnuple«l with an idealism which made him keenly 
alive to what might be called the hiimanitarun side 
of the electrical industry, as manifested in the light- 


ening of labor and the increase of comfort through- 
out the comnninity, alike in the factory and the 
home, in Uie city and on the form. He waa "gifted 
with a breadth of vision that enabled bun to viiualiie 
business os something more than on opportunity to 
pay fair wages to workers and to earn fair profits 
for stockholders ” One of his achievements was the 
organization of the Research Laboratory at Schenec- 
tady, whose able staff, down through tlw years, have 
mode such notable fxmtribudons to our store of 
scientific knowledge. Four years ago, the General 
Electric Company established a fund of $400,000 to 
bo known as the Charles A. Coffin Fund— the income 
of which IB being used to encourage the study and 
application of the science of electnaty— « lasting 
and appropriate memoruiL 

Avoid Govemmeiit Regnlatloia 

In the present issue we close our discussion of the 
petroleum uiduslry os forming part of the senes on 
conservation We have dwelt upon the extravagance 
of the jpast, the economical methods of the present, 
and the promise of the future. We have seen that 
ten percent of the gasoline production now comes 
from the gas which formerly was wasted into the 
air as a nuisance We have seen that where once 
the gushing well found the ojieraling crew unpre- 
pared and poured out milbons of barrels, to waste 
away m irudely constructed reservoirs, today, the 
head of llie well is capped, and both gas and oil 
arc conducted, without waste, to gaslight reservoira. 
We have seen that by the new and remarkable sys- 
tem of tracking, it has been possible greatly to 
lutrease the yield of the valuable gasoline from a 
given quantity of crude oil Lastly, we have drawn 
attention to the fact that efforts are being made to 
produce more economical motors and supply them 
with grades of anti-knock fuel suitable to their 
effective operation — this lost development alone 
promising a larger saving of gasoline than all the 
other efforts combined. 

The above facts are all to the good. But we have 
seen, also, that the great blot upon the industry is 
the mad rush to drive innumerable wells around one 
well that has struck oil We have seen that there 
u no general plan or well thought out procedure in 
recovering the crude oil. Furthermore, all this wild 
effort to get the oil to the surface and sell it aa 
quickly as possible is not only wasteful but has pro- 
duced and still produces great irregularity in the 
oil industry At one bme, the market is flooded 
with oil, and there u a corresponding drop in price, 
and, what is worst of all, a foolish and wasteful use 
of the oil by the "jov-nder " This Is followed by a 
slack period in which the oil industry shivers with 
appretension lest there should be a positive shortage. 

Now, the moral of all this is that there should be 
restncled, cooperative dnlling of wells, and this 
thought brings us to the senUinent which heads thu 
brief discussion If drilling is to be regulated, it 
must be done by voluntary cooperation among the 
oil operators themselves. Failing that, the nation, 
panic Btncken, u liable to demand governnicnt reg- 
ulation of the industry. This would spell disaster 1 
The oil operators — big and little — have done a won- 
derful job, even though, in the matter of unregulated 
drilling, they are at fault. But rather than have the 
government — which means the pohticisD— attempt 
to regulate this vast industry, it would be better to 
let. well enon^ alone, and allow the able and ex- 
perienced men who have developed oar marvelous 
oil industry to legulsta thenisdves. 
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COMPLETE BED FIRE-ESCAPE 

The device is buUt sepmrQte from the buiUttue it wtU stiU stendt 
even if the entire buUding eoUapses 


READY TO Bt CARRIED OH- 

The bed has been lowered by gravity to ground level and u here shown resting on the landing frame 
m a convenient position for removal to a safer location 


Fire-escape for Bed-ridden Hospital Patients 


Fire, which alwayi in»pir« fear and panic when it start* in a building, is 
at Its worst when it menaces those that are helpless In hospitals, the 
patients that are confined to bed are often at the entire mercy of the flames 
Beds are awkward to carry down flights of stairs and there are many 
records of hospital conflagrations where it was found impossible to remove 
the patients on the upper floors due to the stairway construction It was 
with these unfortunate victims m mind that the fire-escape system illustrated 
above was designed In essence, this system consists of specially con 
stmeted beds and a series of endlqsi chains that extend from the highest 
floor to the ground. The beds bre equipped with telescoping handles On 
the endless chains, there are horuontal rungs so arranged that the extended 
bed handles will rest upon them. When a fire occurs, the nurses or other 
attendants pull out the handles, roll or carry the bed and patient to the 


nearest fire-escape platform and place the bed in iKwitum on the bars 
A manually operated brake is then released and the bed is slowly lowered 
to th( griiund, its progress and speed being regulated by the brake. When 
it reaches the bottom, the bed rests on a substantial framework from whiih 
It IS rasily and quickly removed by other Httrndants, leaving the platfurm 
and frame ready to rmivc the next patient Throughout its operation, 
this system uses no motive power oilier than that of gravity With several 
of these fire-ew aj>es on a hospital building, it will be almost impoMsible 
for patients to be rut off from escape by the progress of a fire Further 
more, after the beds are on the escape platform, the patients are coinfinra 
li\el> safe, as even though the building should <avr in, the fire escape 
framework will remain standing as it is a separate unit Thus, saft ly is 
oflTered to inmateH of institutions where these fire-escapes are used 
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A Twenty -five Foot “Eye” 

Astronomers Have Planned a Monster Telescope, Many Times Greater Than the Largest Now 
in Existentr. Its Actual Construction Awaits the Necessary Funds. 

A 1600 -Ton Marvel of Mechanical Precision 

By Henry Norns Russell, 

Piufenor of Aslrnnomy, Prtncelun UnivmltT 

Rctirarch AmocuUc of the Mt Vdsun Ubirrvalory of the Carnegie Institution of Wuhingtoii 


" E conBidrn <1 lu*it month '»omo of the 

W hopej 4 anti (In^arns of aHtroiioinrrs, hut 
we left out (ine of the nioBt important 
dream> of all — the dream of 

lelrfuf>|HH \^e aslroiioniera ha\c great 

telcMoiies alroudv the gnatest of all, the Hooker 
reflecting tdemojH of the Ml Wilson Obhrrxalory, 
with lU hundred tin lies of clear diameter, and its 
hundred Ions of delirately balanced mo\ing metal — 
IS hut a few minult^ walk from the npol where thetic 
are Mnlten Why do we dream of more’ 

In the first place, i very gam m telcacopic power 
has brought with it the solution of prohloiiis that 
could not prPMoiislv be cleared up To take hut a 
single iiiMuixt, the hundn^d im li reflet lor »how<4 
what smaller inslnimciiU |ust cannot do with cer- 
tainty -that th^ outer portions of the great spiral 
m hidut an <orii|Hmed of t louds of incalculable num 
hers of stars What a still greater iiistruineiit might 
receal in other nebulae, br the planets, and perhaps 
even on the moon, ih tempting to think of 

Secondly, the aHtrunonier is always eager to extend 
his studies and to test his Uieones by observations 
of all kinds upon the fainter •^lam — and iii this pur 
suit he becomes accustomed to expose plates for 
many hours and ecen on many sueeessive nights 
With H greater telescope, colleciitig more light, these 
ex|MiHures would be far shorter And by making 
longer ones hr i*ould get at still fainter stars — which 
are at present beyond reach 

Nor would the study of the brighter stars be uii 
affected With more light, more, powerful speilro 
mopes lould be used, and we might get detailed 
knowledge more nearly comparable to what we ha\i 
now concerning thi sun 

But could u huge telescope, far exceeding anything 
that now exists, be built at alP A very definite 
aii«iHrr to this question has jiisl lieen given by Mr 
pease whose extensive exjierienie m connection with 



THE WOHLUS lAIU.I-sr IHF.SCOfl- 
Tht Hnokrr Teletco^ at S tiunt Obt^rvafory, wuh 
too ifh h mtrror It m sh tched tn to ^cale on the drew 
in$ on thr oppoMlc page 


the design and construction of the hundred-inch 
telescope makes his judgment second to none Ac- 
cording to Mr Pease, ‘‘anything up to a telescope 
a hundred feet in aiierlure can he huilu provided 
one wants to pay for it " In putting his dreams on 
paper, however, he has lieen more moderate and has 


A Rare Combimtion 

In 1672, Sir Isaac Newton pmentod to 
the Royal Society a little six-inck model 
of a new land of telescope. Instead of 
beiikf passed througli a large lens, the 
light was to be r efl e ct ed to a focus for a 
concave mirror. This was the first refle ct - 
mg telescope ever made. 

It IS a long way from Newton's Uttle 
telescope to the immense instrament 
shown on the oppoeite page. 

Few reeliae adequately the iiatnre of 
the problems involved in creeling such a 
large piece of m a chinery f o r a machine 
it IS. Nor is the extremely mintite 
enterion of accuracy demanded in the 
constnwticNi of the optical parts- nearly 
a millionth of an indi— fully sensed by 
aD. A body weighing 1,600 Ions must be 
mowted in such a manner that it can be 
moved with utmost ease, yet will maintain 
the most exacting geometrical relationship 
with its bese. And tbe designer must not 
only understand mechanics but he must 
also know talescopes and astronomy. This 
is indeed a rare combination. 


made a serious and detailed study of the problems 
presented by a reflecting telescope three hundred 
iiu'hes— twenty five feet^ — in aperture 

If the proposed iiistruinent was as long in pro- 
portion to Us breadth, os the present hundred- inch 
telescope, the tube would baxt* to be 1 W feel in 
length , but it would be practicable, and desirable, to 
give the mirror a di*cpi.*r curvature, reducing the 
fiKul length to 1,000 Indies, and making the skeleton 
tube of the instrument H6 feet long o\er all and .IS 
feet in outside diameter Obserxations could be 
made, nhen desired, ot the primary focus at tbe 
upper end of this long lube, but, in must instances, 
a secondary convex mirror, about 100 inches in 
diameter, would rcflint the rays bo(k to the lower 
end, giving an image on the scale which corresponds 
to an “equivalent focal length” of 200 feet 

Photographs taken with this urraiigeinent would 
show images of the monu nearly two fc« t in diameter 
and of Jupiter more than half an inch across. En 
Inrgemrnt of the image to twice or three times the 
site, on the plates on which it was photographed, 
(ould easily be made by lenses acting after the 
fashion of the familiar telephoto lomhinalions (as 
IS already done with smaller instruments) Hie ex 
posurc times would still be short, and, under good 
atmospheric conditions, a wealth of detail might be 
photographed. 

As IS done in somi of the largest existing tele- 


scopes, thr light when it wan used in a reflecting 
telescope having thii “Cassegrain form” would pass 
through a hole in the center of the great mirror, 
and tbe observer would be stationed at tbe lower end 
of the telescope, looking up toward the sky 

Most of the work with the great telescopes is done 
by feeding the light collected by tbe big mirror to 
some auxiliary instrument — spectroscope, photom- 
eter, thermocouple for measuring heat, and tbe 
like. At the present time, e\en with the largest in- 
strument, these auxiliary pieces of apparatus, which 
often weigh many hundreds of pounds, have to be 
attached to the telescope and removed to make room 
for others — a task which requires skill, care, often 
considerable physical effort, and always a good deal 
of time The last item is not serious when the 
changes are mode in the daytime, but it practically 
precludes the making of more than one kind of 
observation on a siiigle night 

With the proposed telescope, these vanous instru 
ments could all be permanently attached to the 
lower end — radiating outwards in vanous directions 
of tbe 35-fool circle, and a simple diagonal reflector 
would suflke to send the light out toward any one of 
them that might be < hosen to work with This would 
save a great de-al of time and labor and an object 
of exceptional interest, such as a new star, could be 
observed in all sorts of ways on the same night 
With existing telescopes, loo, the observer is ear- 
ned on an “observing platform” of one sort or an 
other, whicb can be shifted from placr to place as 
the lele8<4>pe turns to follow the stars^and even so, 
he IB sometimes fon^ed into deiidedl) ini*on%enienl 
fiositions The new lrles4 Hpe would be so huge 
that the weight of a man -or of two or three — at the 
lower end would not disturb its running at all The 
observer would therefore he earned on the tele- 
scope itself — in some sort of seat at the middle of 
the lower end, requiring only relatively simple ad 
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BUILDING THE IIOOKFR TELEfltOrE, 1916 


•Uiperins m ten-tarn tide a/ the yoke into nUee, Sp$n tkU 
gimnt t^eacopt would be dwer/ed by the one nropoeed 
tn thi* mleie 






TIFF IMMENSF RFFIF'CTINr TFl FSCOPF UIIUH WTI L Bl (ONSlRUrH) ^}U\ fONDTTFONs PI RMIT 


The tMUnlittg IS of ihe equautriU ring type which n /cnown 

/ the he&ven The mountuig it tj if r Citt gra i in type , 

lUHtmenu lo nwri thr \ aiding ungUs which ihe tilr 
MOp« ixis made wilh ihr \ertiral F\en if he were 
working at the upper end he could find a ii 
some aort of “cage ’ fixed on the middle of the upptr 
ind of the tube, around the plate holder which, al 
though giving him room to move about, would block 
off but a negligible, portion of the light received bv 
the huge mirror 

The avHtema of electrical control by which the 
exuting great telescopes can U manipulated by the 
observer, merely by pressing buttons, would work 
equally well in the new cose, so that the observer 
could remain in his station, actually ‘"aboard'* the 
telescope, for hours at a tune, shifting the dome a^ 
occasion demanded, adjusting the focus, and carry 
ing on all the delicate “guiding* which keeps the 
star images exactly in the desired place From this 
point of view, the propo<»ed telesiope, despite its 
vast dimensions, would be more convenient to run 
than a small one which is light enough to be moved 
by hand, and it would be o luxury for the astronomer 
to operate u 

The mechanical and optical design of a great tele 
scope involves only the use of well established and 
test^ principles As Mr Pease’s drawing shows, the 
main tube would be mounted in a great, forked 
polar am, in such a way that it could be pointed to 
any spot on the visible heavens The whole weight 
of the moving parts would be 1^600 tons Modern 
roller bearings are known to be capable of handling 
even such heavy loads, and the necesaary precision 
of mnaing could doubtless be attained by careful 
umstmctiOD TIu optical parts, too, involve no un 
certain innovabons 


to be parntulurlv stibf Tito axes at right a glet M one ij 
n I hirh tht 2o fo t mirr r r fi ctM tk uj u trif t h\ p 

IK lAr large mirror lo a focu leht I it 

For BO large an aperture, onlv t inirroi could be 
considered at all — the constiuition of a kn** Icm^ 
utterly out of the qucHiion Mr Ft an. in a paper 
rocentiv pnsented before the AMrononncal Sociel> 
of the Pacilii upon which the pic^nt account is 
lia»»rd — givts a very inlrrc^ilin^ luncy of llu dif 
fereiit matenaU out of which a iniir r nii^ht iinag 
inablv be made and concludes that i di-k of glas** 
would be the liest according to ur pii^iit know! 
edge Metallic allo)** althoivh liqieful d > m I 
appear to be as good Fused quart/ if it could Lh 
made in so great a sue, v\ould be bcM of all foi 
It expands vciy much for u piven rine jf Irin 
perature and would change ita «»hapc nimli le<is 
if the temfieralure in the dome ro^e Next lo tin** 
in desirability, and at pre^ernt wjlhiti the raiif^e of 
the prac:tirable come the gluttses f hi,^h silica ron 
tent, like the familiar Pvrrx winch expanck much 
less than ordinary glass 

Estimateil Coat^Twelve Million Dollan 

The dome enclosing the great telescope would 
have to he 200 feet in diameter and 200 feet high 
twice the sue of that of the hundred inch Ilookc i 
telescope, but here again ibe engineering problems 
are not unreasonably trouble Mime 

One of the most important of the m lentiht prob 
lems connected with such a telescope remains -iis 
location It would doubtless be used for a renlurv 
at the very least, and mauv considerations have to 
bo borne in mlnd-^lear skies snd steady air first 
of all— (hen healthy and tolerable living conditions 
for the observing siaflf, accessibility of enginrenng 
and machine shop aid and, last but not least stx 


9thrr pen t the t le rope t be hr elrf at itt luille path 
hof iH it h f fl I th i thr ugh a hole 

bilily belli of the iiiutriial foundation against 
p^sihle eirthquikes and of the governmental en 
vironiiieni against po'^sibk wjr> or revolutions' 

A good mu i\ NiUs w>uld h iwever meet the con 
ditUMis nuincd q 1 >\t fiirlv well or brllcr From 
till piiflv 1 lionomual standpoint a location in 
the s uthirn htmisphcn would he det idedly pref 
I rul It us llu iiu st interesting rr^^ion in thr whole 
lit tvt r s Ml Indiiir^ the Magellanu C louds and the 
gieil »'iar el >uds f ihi ^ nithern Milky Way — would 
then It. mtesHible 

One more far lor remains -counting the cost Mr 
Pease estimates on the basis of present prices that 
the great tele st ope with dome and accessories would 
tost boini twelve millit ns of dollars Thin is eer 
taiiily a great sum but thr half million which has 
atlually been s|>ent on the hundred inch telescope 
would have seemed equally impossible of attainment 
u generaliun or two ago Flu iinesimeiil from the 
stand|ioinl of science would hr a permanent one 
uid bring in large dividends of increased knowledge 
Ihe stale of private hem factions has grown to such 
I degree that surh a roval gift ih not inconceivable 
One IS templed lo n fleet, too, that could nomr 
fiitiiK (onferemr of the powers sec its way lo some 
mutual international agrcimcnt involving the con 
slruetion of one less battleship all around and 
could this saving be devoted lo science we might 
see one such ^rcal telescope in the linlrd Slates 
in bonu ^ood rlimate in the southwest — ^anolher on 
Bntihh Boil perhaps in South Afru i nnd i third 
lienhance in Freni h Algina 
But this dream is taking on s pulili il turn and 
It IS lime to awake 
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AT PIT RIVEJl, ONF LND OF THF LINE AT VACA, THE OPPOSITE TERMINAL 

apparatus, at thr poiivr generating rnii ol the test line suggests the thoroughness and To record certain ^aies of the tests, new and special instruments, in many cases, were 
uitricacy of diiatl uhtih entered into these short at cutting experiments designed and constructed for use m dlferent parts of the test circuits 


A New Chapter in Electrical Engineering 


Practical Experience Rather than Theoretical Reasoning Is the System that Has Been Found 

Most Satisfactory in the Development of Superpower 


KADY at Vaia!” — “Ri-ady at Tit 
River*” — “All right. Bill Lei her 
go*” Whereupon Hill, pulling a long 
rope, cunnecUd a 220jt)00.voll truns- 
miHAion line dirntly to the ground 

There wan a crash and a hunt of flaine 2^) fetl 
high Three thousand horsepower of electrical 
energy dissipaleil itself into heat and light Ihtn 
the line’s protective devices opiroted, and one of 
the most s[>ectacutar of electrical tests ever jk r 
formed was over. 

The point at issue was this — What happens to a 
long, high voltage transmission line whtn things go 
wrong ^ 

Here was a question for who h there was no satis 
factory answer Small tnalc expenineiits, artifRial 
lines, and other laboratory methods, although ex- 
ceedingly useful in soiling problems connected with 
iransmisKioii linens of ordinary length, had failed to 
provide data which chetked with the results of 
actual experience in ihu cose of very long lines 

Back to Nature for an Aniwer 

The answer had to be obtained, however, and the 
only way to gel it was to “go back to nature ” So 
a group of engiiieers decided to take a few chances 
and try some life sized tests. 

Dividing theinselies into two groups, they in- 
stalled themselves at either end of a 202 mile trans- 
iiiisaion line of the Pacifie <fim and Elettric Company 
m northern California. One group was in the Pit 
River hydro-elei'tnc power house, where two 35,000 
kilovoU-anqiere generators are in operation, and the 
other group was 202 miles away at Vaea Dixon, the 
point where the energy from the Pit River is poured 
into the gem ra1 network of the power system The 
two groups worked logether through the nsc of trie 
phone commuMu alion tamed by a high frequency 
earner current over the traiismisHion line itself 

In order to reproduie various trouble conditions 
as closely as possible, a senes of experiments was 
larried out with the generators, rnnvortrrs, rirouit- 
breakers, and other nmthincry at both ends of the 
line Exact informal ion as to what was going on 
in the system was sctnud by means of spcrial in- 
slniments, many of which were designed for this 
particular occasion The most drastic test of all, 



the grounding of the line, was the “fireworks finish” 
in Loth the literal and the theatne^il sense 
The result of these expennienis was a notable 
(ontribution to a new chapter of electrical engineer- 
ing — “superpower iiigine« ring” — whuli is being pro 
pared in cooperation with the public utilities and 
the electrical inaiiufactiircrs 
This new chapter is needed because many pnn 
iiples that hold good for clnincal systeins conBned 
to restricted areas do not hold good in the case of 
long linos 

Of these principles, p<rhaps the tnoni familiar is 



SIIORT-riRf BITING DI*V1( E 
Note the lengths of fuse afire across the insulators 


that “the higher the voltage, the farther current can 
be economically transmitted” In ordinary practice, 
if n,000 volts 18 not sufficient to carry a given 
amount of power ecotiomually a given distance, the 
desired results can be secured by raising the voltage 
to 22,000, 44,000 or some other value But when 
transmission linos are several hundred miles long, 
die rule is no longer necessarily true, and conditions 
may arise where no apprcfiahle amount of power 
can be transmitted at any voltage. 

Stability of Prime Importanco 

Let us take a line consisting of two insulated wires 
forming a transmiasion line about 700 miles long 
and let us apply, at one end an alternating voltage 
bilwren the two wires by means of a generator of 
negligible reactance The applied voltage will not 
appear instantaneously at the other end, but will 
take an appreciable, diough very ^ort time (l/240th 
of a second) to arrive When this wave reaehra 
the open end, it is reflected, producing a wave of 
the same magnitude but moving in the opposite 
direction, so that the voltage at the end of the line 
IS doubled. This action is repeated again and again, 
with the result that within the small fraction of a 
second required for the operation of protective de- 
vices, the voltage may rue to upwards of 25 times 
its normal value Obviously, such a line (which is 
called “unstable”) is useless for power transmiuion. 

Thu fact has been known for a long time, but 
until recently, no one worried about it. As long as 
transmission lines did not exceed 100 miles in length, 
effects of this sort were considered negligible But 
now that dutsnt waterpowers are being developed 
and long superpower lines are nm between 

systems, the situstlon has changed, stability of 
long transmission lines bos become a matter of prime 
importance, 

Thu II especially true becaoM a line oonneoted 
to transformers and other common electnoal fkrlcet 
begins to exhibit ■ympiomi of hutability at nmdi 
shorter lengths than the simple line mentioned abeve. 

The following desenption of an ordinary elec- 
trical accident may make this sitnatitm clear. Let 
ns suppose a tree has fallen acroia a tramaisaloo 
lincT It will, of course, cause a ground which means 
that a sudden rush of current takes place. lUa 






SCIENTinC AMERICAN 


177 


for powor oum d»e michfaw on the 
pa i» WF gyitm to ra^iHt thnoselvco tnd in no dotofi 
tliey let np power oeoillnttons or ‘^■orgee,*’ In a 
ordtoary length, protected by derices in- 
wuto d by many engineert, this surging is automat- 
itolly snpprcMedt and after a few seconds of 
dbtarbanoe everything gets back to normal. But In 
long lines It may happen, due to certab Instability 
effaotSp that the surges cannot be stopped b the 
ordiiiary manner, but grow rapidly worse and worseii 
itiitil finally the whole syston hu to be shot down 
to prevent disaster. Then everything must be started 
1 ^ ^igabt which takes time. 

SUbr surges can be started by li^tnbg flashes, 
the sodden cutting off* of a heavy load, and other 
more or leas frequent occurrences, so that unless a 
Ibe is thoroughly stable there will be frequent 
btemiptiODs in the service. Hence, the necessity for 
the new science of superpower engioeerbg. 

Most people have a rather vague conception of the 
characteristics of a generator and their relation to 
the operation of the rest of an electrical system. 
It does not necessarily follow that the characteristics 
that give succesaful operation in a steam plant serv- 
ing a congested area will he equally successful when 
used to serve the same area through a long trans- 
mission line. 

The characterurics of the transmission line are 
determined when the distance of transmission, the 
Bpaang between the wires, the sizes of the conduc- 
tors and the frequency are given. The amount of 
power that can be tronsnutted over a line of given 
length and characteristics, when the voltages at each 
end tro absolutely fixed, is proportional to the prod 
uct of these two voltages and this is the only way 
in which the voltages enter into the problem 

The idea that a transmission line of any length 
may be operated up to the power limit determined 
by the carrying capacity of the conductors is a 
delusion In prarlically all transmission lines of 
any appreciable length, as built today, the operating 
limit of stability is reached long before the maxi- 
mum carrying capacity of the conductors is ap- 
proached. 

On account of the large investment in a trana- 
inission line, it is imperative to find some way of 
increasing its operating limit and the work that has 
been done in the last few years has been earned on. 


fine of all to diiermine the factors that enter hto 
the proUem ud secondly, to determine what operat- 
ing limit is possible, having due regard to the mab- 
tenanoe of a salisfactory standard of service. 

**llie fundamentals of superpower engineering 
have now been thoroughly explored,*’ the wnler was 
told by C. L Fortescue, transmusion engineer of 
the Westbgbouse Company, who. with J. P. JoUynun 
and Roy Wilkins of the Pacific Gas and Electric 
Company, conducted the Vaca-Pit River tests, ^ere 
is now no theoretical limit to either the length or 
the capacity of a transmission bne Effective meas- 
ures to insure stability have been worked out, and al- 
though numerous details still remain to be perfected, 
operative transmission lines of any length needed 
b the United States can be constructed without difi- 
culty. 

ConservnUoii a Driving Force 
**A11 of the elements of an electric power system 
—the generating end, the transmission lines, and the 
load — affect the stability of the system, and each 
must have the proper charactenstics in order that 
the system may remain stable under all conditions 
To determine these characteristics, a careful study is 
made of each element In the case of new construc- 
tion, such os a generating plant or transmission line, 
the apparatus can be designed with the desired char- 
acteriBlics. The load, however, cannot ordinarily be 
altered and in many cases existing power houses are 
interconnected. Under such circumstances compen- 
satmg devices of various kinds are installed. 

“The generators and transmission lines for the 
hydro-electnc development now under way at Cono- 
wiugo, Maryland, which will supply 5S0,000 horse- 
power to the Philadelphia Electric Company, have 
been designed after a thorough investigation of the 
Philadelphia load to insure stability, and all other 
power installotions, such as that proposed on the 
bi Lawrence River, will also be analyzed and de- 
signed from thu same standpoint 

“Tlie question of stability is constantly growing in 
importance because we are evidently entering into 
on era of long transmission Imes of heavy capacity. 

^There has been considerable misconception on 
tins point, even among engineers According lu the 
prevalent idea, superpower mean*} cliiclly a balanc- 
ing of systems, with the interconnecting lines cairy- 


bg only the small volume of dUTenntial power. 
This u true enough under moat oondilbnii, but it 
must not be forgotten that one of the great advan- 
tages of superpower is the abibty to secure power 
from a neighbor in case of an emergency. In other 
words, unless the lines interconnecting the different 
systems are able to carry sufficient power to compen- 
sate for the temporary shutting down of the largest 
station of interconnected companies, the full benefits 
of the arrangement may be lost when most needed. 
In general, therefore, interconnections between large 
utilities cannot be justified unless they can deliver 
a brge quota of power 

“In addition, due to the mcreosbg necessity of 
conserving fuel, we will develop more and more of 
our watrrpuwers, but unfortunately, nature works at 
cross purposes with the engineer in this connection. 
On one hand, Aie has made tlie sea coast, bkesida, 
and nver bank the most attractive abiding pUce for 
ihc majority of people, and on the otlwr she has 
located most walcrpowers at considerable distances 
inland, and often in regions of naturally sparse 
population Hence, power from water falls must 
ordinarily be transmitted considerable distances to 
he used to the best advantage 

“Stability IS of dominating importance In long 
iransmishion lines, but rerlam troubles occurring in 
short lines, which have heretofore been referred to 
other causes, are now known to be due to instability, 
so that our invesligalionB into the larger aspects of 
this (juestion have enabled us to improve ordinary 
service ” 

Superpower development is, therefore, not merely 
a matter of lying clcctnc systems together by wires, 
but involves a new order of engineering and weighty 
financial considerations Transmission lines over 
100 miles long cost many millions of dollars and 
obviously cannot be constructed unless they earn 
their cost and iipkc^ep The superpower engineer is, 
however, working out all of these intricate problems 
and It 18 he who will in time make the superpower 
dream come true 


ffOn the race tracks^ new automobile refinemenU 
tried out and if successful, they are used on 
pleasure cars lie sure to read of this in the 
thrilling article on rating automobiles that wUl 
appear in our Ocu>ber issue 



A VIEW OF THE FLASH FROM ANOTHER ANGLE 

f Am dreak is an The fuse wires eeress the hualsMn ere being ceUMumed by the Each man at the tests was se busy with his awn work that fnn mw the actual flash that 
SHormcNU current fhwiug through the circuit ut the momeut urns recorded by cameras One of the resulting mews u shown above 




WHFRL IHL INDIAN ONCE ROAMED 

Weighty problt^mt inioiving twrifu^ ph(iw% <f rnho arf thra hed out on /An ‘ii^tcre radio m rvoiion of thr ( fntral Ehritic Company at SJunfctady New York. The paraUH furnm 

how th gt and fyi/r»i / the ht^kpowered Irammuter The tmail buUdinga hou% the h it u at stattota 


Acres of Radio 

Invisible Waves Shot Into the Sky from the Mohawk Valley Recall the Indian's 

Curling Columns of Smoke 

By Omn I Dunlap, Jr 


I IF the Red Men rculd wander down iIh 
long long (rail ft nn iIk Happv Hunt 
inf, ( round*) lo ih* Mohink V ilky 
I ihiy would Me inslead tf lh( wif,i\uinH 
^ of yore an oiray of p les and masts 
holding aloft a netwerk of (opptr wires Theic in 
th/ linihills f the Adirondarka on ihi li\el pi iins 
of South Shiiieitidy stand st\(n powirful broad 
f anting siuliuns si ilUrtd ovtr a 'Skn rp plri In 
pla** of iht smoke messages of th< Indian turlin^ 
-iowly into space, ait invisible but powtrful elet 
Inc Ht\ps whifh (arrv dispuchea, mii^ie and voire 
anoss woild wide distimcs lo Australia ’^oiuh 
Africa and distant lands m Luropc at thr apred of 
aunlight 

Short Wa\(8 Play Odd Pnuilu 
Thia acreage d tu d with tiny wooden shacks, 
which house the litisi m ndn tr'insniilUrs js the 
dcvrlopmeqt laborot iry cf tin (itnrral Chclric re 
sranh engineers who are studying thi vagariis of 
the ether and transniissi ni phem nienon on wave 
lengths frtm five to three the us md nielers m length 
The seven transmitters can Im o|k rated siniultane 
ously withe ul the tlightrsi inUrftrcnce with eaeh 
other A Lmted Stales Navy bind in Washington 
may be playing frenn om atnal, a dance orcheatra 
on Broaciwav from another while a variety of songs 
or talks are radiate el iiom the other wires some to 
come hack as letters seeking vtnhcalion of reception 
in different cpiarteis cf the globe Such is the 
tiansformation that Ins taken plate in communica 
lion since the Indians \anishfd from the Mohawk 
Valiev 

Ihe engineers ly ! erMng the varioua wave 
lengths and in rradinv the re| rts hcnl in by lis 
teners are rapidly learning the tritka that radio 
play* upe n (he white man flic short waves, under 


100 meters m Irnt^th seem lo plav a game of hop 
skip and jump iroiiiid the glolie It has licfn found 
lint messages rained I \ the. lower wive binds sh 1 1 
hif,h into the nky and irt not rrflect(?d back lo the 
surface of the tailh until they cover hundreds of 
miles In some cases they ire not htird until they 
ptt mere thin 1 0(^) miles from then houni It 
has beem noticed ihit the 20mcte.r sjj^nais do not 
ecmi hick lo ihi larih within a radius of IDO miles 
c f the transmitter This is called the jump ov« r ’ 
or skip effect Dr k F W Ale xanderson esti 
mates dial the 32 79 me le r wave m its flight from 



ZXAFs AFRTAl CONTACT WITH ATISTRAllA 


Tfu$ u th 0 nJM half toe type of at that has 
bt A found nt for abort wove Ir tnatruMawrt 


Nhenretndv lo Austialia makes approximately three 
skips 

The layman in observing the win mtwork over 
this rc March field might select the 300 foot steel 
lowers as the aerial supports responsible for girdling 
Mother Larth with radio music hut such an assump 
lion would be wrong Off m one cMirner of the 
radio reservation is an insignificant looking single 
length of wire SO feet lon^ and about the diameter 
of I lead pencil, buspenckd from an insulator hung 
by a rope from the yardarm atop a 70 fool telephone 
pole Jhis IS the internalionul contact* 

Schenecudy to South Afrira 

This wire is called a vertical half wave aenal 
In the exact center is hung an aerial ammeter which 
measures the amount of current flowing in the wire 
It is a trifle too high to be road directly with the 
unaided eye so the ofieralor takes tlm reading 
through a telescope 

Nearby is another aenal of similar design but 
stretched in the honxontal direcUon It is called a 
^‘hnrirontal half wave antenna ” Certain localities 
get the messages more satisfadonly from the hori 
/ontal wire than from the vertical aenal For ex 
ample, Key West obtains more reliable signals on 
32 79 meters radiated from the honxontal wire and 
there are indications that this wire is supenor for 
north and south communication However, Cali 
forma observers noUce no difference betwern the 
vertical and horiiontal wire England geti bat rt 
suits when the vertical wire is 

Another peculiarUy la that the short wave tcaM- 
mitters require no ground connection Installatioiia 
tuned to radiate above 65 meters usually employ n 
counterpoise, but it u not needed oft the lower 
channels The big 50 kilowatt transmitter has m 
grid of wires buri^ in furrows beneath the aeriaL 




i»ee 


SCIENTIFIC AMERICAN 


173 



TUNING CAGE^ OF A SHORTWAVE AFRIAL 
The email uutuctanea are for the purpose of regulating the 
transmMef*$ uaveiength The meter denatet the amount 
of current in the antenna circmt 

The high power, water cooled, vacuum IuIk iraii^ 
mitlrn which feed the aenal of the 32 79 meter 
byitem are rattd at 20 kilowatts These tubes oper 
ate in a push pull rinuii They arc controlled by 
a quartz crystal oMillalor thmu^d^ an intemiedi'itc, 
harmonic amplifier which holds the station on its 
exact wavelength The traniniitter feeds approxi 
maldy 13 kilowatts into the arrisl 

So far do the si|^nala from tht short wa\e trans 
mittera travel, that it is di&ult to determine which 
direction or route, the waves take in ihiir trip to 
foreign rountrie«p One dav at S $0 pm, eastern 
standard time a greeting fiom Seentary of Agri 
culture W M Jardine to the annual agricultural 
show in Soutli Afnia was ratbated by station 2XAF 
from the 12 79 meter transmitter The waves were 
detected by an amsleur in Johannesburg 8 300 miles 
from Schenectady, and he forwarded the electrical 
impulses from hib receiver over 1 ind wires to btalion 
JB Johannrbbiirg, whence the Amrnran inrsbHgc 
was rcbroadcast successful I > to thousands of ha 
lenera 

Seveiul weeks later, mail was received from Vic 
term Australia, from an eavesdropper on the mes 


■ago deatmed for the fannon in South Africa. The 
letter said, '^Very loud three hours after sunrise 
If signal went east it covered 14,000 miles and if 
west about 11,000 miles ^ 

Harry Sadenwater, who was operator on the 
Lnjted Stales Navy seaplane NC 1 during the trans 
allantic flight in 1919, and who is now e ngmeer in 
charge of technical operations of WGY KOA and 
KOO bald, “There is no way of eslimating whiih 
way the messages travel to reach Auntralm They 
may go via the nortli or south poles as far as we 
know” 

Mr Sadenwater called attention to the fad tlml 
wireless code signals are about four limes as reliahli 
as voice or music when sent over long distance^ 
because the dots and dashcb arc of comparatively 
uniform strength, while the different sounds in 
speech and music vary in intenMiy, some loud and 
others soft 

Dotted across the 54racre field are the following 
broadcasting plants WCY on ffiO miters rated ai 
50 kilowatts (This is the Mation broadfasl hs 
Loners hear) , station 2\AH 10 kilowatts on 1 300 
meters used for relaying pronrams to WC Al), Can 
ton, Now York, for rebroadcasiing station 2XK., 
10 kilowatts on 109 or 63 1 meter** 2XAF 10 kiln 
watts on 12 79 meter** 2XA\^ ()(X) watts on 13 

meters 2XAC , 10 kilowatts on 30 2 mete rs for bon 
oonlal IcMip expcrimenU, and 2XA1), 1 kilowatt on 
26 4 meters 

Wood Used for Insulation 

One brick building 60 by 100 fiet serves os the 
power hou«e and home of tiu 30 kilowatt insialh 
tion Tlie other transniittois are houMtl in wooden 
buildings about 23 feet square I here irc three 
steel masts arranged in the form if a lrian;i,le s) 
lb'll various types of aerials ran le l«sud Three 
80 fool wooden poles support tht aerial of the 109 
meter equipment Othri woe den mi**lB hold aloft 
the aerials of the other short wove radio trinsmitting 
stations 

The power building houwes, the high voUa^te recti 
furs amplifying and modulating equipmenl Then 
are thice rectifiers having a eapacily of 130 kilo 
watts at 13 000 volts These ncliiieis lonverl the 
alternating current supplied to the station into direct 
current, which is used for the plate sujiply on ihi 
various transmitters The inodulutm^ « piipment is 
arrange^d wi that it can be roimi ted with any of 
the btnallcr buildings by means of overhead trans 



It NINO Hoist OF A SHOKl WAVE SrAflON 
At th point thi r tJio frcquLncY / ed /mei from the 
irarM/nifecT are up/ / ti ugh a tunei circuit to 
thi Tt iMvr rraninu/li/is anl* nna syuem 

nii''Sion Wires When the expeiimental stations radi 
ate prngiams from the V studio in the city they 
are sent over two miles of urul e i! le which con 
nects the micnphone with the ir iiiMiiitters and al 
lows |H rfi ct relraiisinissu ii 

A dark room is provided in the mam building for 
developuig cseillograpb films wliiih record modula 
lion A rirculating pump having a capacity of 130 
(gallons per miiiule supplies cooling water for the 
hi,,h I wer tiilKs The water is pqx d underground 
to ill till radio shacks In the main building the 
water IS fore eel ly a hi )wei it a pressure of 55 
pounds per squire m h ihr ii^h j large radiator 
similar te the radiate r of m ante mobile tliUb keep 
iri^ the t(m|eriliiie of the water at approximately 
>3 dt^iees I dirinheit 

The rubber hose e nr\iii^ tin walcr to the tubes 
ind ill of the electneal iiistiuineiils which loinpnse 
the Irsnsmilters ut rn uni* d < n inj} le The wooelrn 
(runes hive Uen ^iven a special inipit^n iting treat 
merit ti impiovc the iiisiil ilii ^ quililies so that 
es nuicli of tile do In il enLrt,y is pos<.il)h will gel 
ink spue Ju^L is ilu liidiin snioldeiej his fire to 
( le il in I smoke fir his signal sy»,um 



A 65MhTtK RADIO VOICE 

fAu unU of |Af nganUc radta aystem at hehenettadv New York oporatae on a wmeiength 
of 65 metort The crystal control oscsilator at the left serves to hold the st a t io n on Us exact 
wave and so prevent sunning as tvell as interference 


SCHENtTTADYS CIANT BROADC ASTFU 

This complete layout u rated at 50 kiiouatt\ and Am a large operat ng lafiuf ITArn the 
transtmUer u functioning the operator cantot aopnacA the uifrrum iti to read the met * 
and so he must employ a tdescope for this purpose 
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Camnc-Head Gas ( omhucuhon Plant Whehe Gasoline Is Obtainku non Oa Well Gas 

Uncle Sam, Spendthrift— IV 

Conservation of Gasoline by Its Recovery firom Gas; by Improved Refining Methods; 
and by Using Special Anti>Knock Gasoline in High-Speed Motors 


n HN our preceding arlirle on the rons*erva- 
lion of pelToleum (August ihnu«) we 
dealt with the lonm of petroleum due 
to the lilt k of organized acientifir 
^ methods in drilling well* to gel at the 

(ictroirum U was shown that there m a general 

consensus among the oil men Uiat for every barrel 
of oil brought to the surface, four are left in the 
ground Inasmuch as the >arinus propbsed methods 
for bringing to the surface this llO |>errent of the 
oil are at present largely experimental, and that such 
methods arc being given only a very limited trial, 
It 18 not Hireti hing a point too far to look upon this 
large residue of the oil as a waste nr loss. 

Furthermore, considering that we ore merely skim- 
mbg the cream of our oil reserves, and that we are 
using up this ml a* fast as we get hold of it — living 
{rom hand to mouth — it cannot be denied tlwt these 
diMUOsions of the oil problem have a Ingitinuite 
place under our title of ^Lintle Sanif Spendthrift.** 

1,100,000,000 Gallons from Former Waste 
In the present chapter, wo deal with the wastes 
of oil above ground. At the outset it is only fair to 
state that, although lo the earlier days of the industry 
the above ground wastes were enormous, today, 
dianks lo a better understanding of the problem and 
the adoption of highly developed methods of refin- 
ing, thera IS comparatively bttle waste here. 

The most valuable constituent of the crude oil 
IS gasoline. At the present tune, the greater part of 
the gasoline is reco\cred by distillation, but of late 
years there has been an increasing development of a 
method of recovery known as "cracking," in which 
a larger percentage of the valuable contenU of the 
oil if recovered than is possible by simple disblla- 
tion. Farthermore, there is an increasing effort 
bemg made to recover what is known as "casing- 
head** gasoline, that is lo aay, the gasolme whidi is 
to he found in the gaa which flows from on oil vrelL 


By /• Bernard Walker 

Lasing head gas is the natural gas, which, as we 
showed in the previous cha|Her, in the early days 
of the industry was very largely allowed to go lo 
waste The head of an up-to-date well is now cov- 
ered with a tight casing, from which both Uie oil and 
the gas are earned to suitable storage. In recover- 
ing the gasoline, two methods are used. In the first, 
tlie gas IS compressed and led through water cooled 
coils, in which the gasoline is condensed and so re- 
covered. In the other method, the gasoline is 
recovered by absorption — the gas being carried 
through various petroleum "fractions," ranging 
from heavy kerosene to light lubricating oils In 
some cases, the compression and absorption methods 
are combined The resulting gasoline is too volatile 



A RIVER oa wsa 

TMU oM (i Uctud on a ssad her U As Arketuu Jtfssr 


for use in motors and it must be blended with other 
gasoline before it can be placed upon the market 

The recovery of casinghead gasoline from oil- 
well gas must be put down as one of the most meri- 
torious developments of modem day refining Hie 
production from what was formerly considered as 
a waste has grown from practically nothing in 1911 
to over 1,10Q,000,(XX) gallons in 1925 According 
to the report of the American Petroleum Institute 
to which reference was made in a previous chapter, 
there bos been a gradual increase in the amount of 
gasoline obtained from cosuighead gas, ranging 
from 0 2 of a gallon from gas to each barrel of oil 
produced in 1915 to approximately 1 4 gallons from 
gas to each barrel of oil produced m 1924. 

Let us now consider the methods of recovery of 
gasoline from ihe oil itself, which is done in what 
are known as refineries The simplest of these are 
those plants which practice what is known as '*lop- 
ping** or "skimming,** 

^Hlracklng** Incro i ea Gasoline Prodnetioit 

In topping, merely the gasoline is extracted^-tUi 
being dione by a procesa of distillation. A skimming 
plant extracts the gasolme and the kerosene. There 
are other refineries which carry the distillation fnr« 
ther and remove such fractions os Inbricating oils 
■nd other less-known products. A "ocmiplet^ re- 
finery u equipped to obtsln any desired fnedon 
from the crude oil handled and can, within certain 
limits. Increase or decrease, at will, the ratios of tbs 
several produoU obtained, thereby adapdiig its of' 
erations to market conditions. The derire to incrasse 
the ratio of gasoline recovery led to the develoiHnent 
of so-called "croddnif processeo, idikh hove oMsd 
enormously to the gasoline production. 

In the dbdllation prooem, the oil Is kept in oir- 
culstion throui^ s serlss of 011111 and dlrrlng its 
pro^tai is snb}eoled tn various and indreastiig d^ 
greet of best— ^ different frsedons beiog thrown 







1996 


SCIENTIFIC AMERICAN 


181 



WELLS ON BOUNDARY LINE 
Tk9$€ oil iP€U$ nre located on the line between two adfocent 
Oil prcperticM in Lot Angeles County, C^ilornta 


Other valiuble oils, a restricUoii should be put upon 
Its Use for purposes which might just as well be 
served by coal. To this, the oil men answer that the 
question as to whether fuel oil should be used in 
furnaces or further reduced by cracking will be de- 
termined by the question of supply and demand and 
price As the price of the gasoline rises, proper 
lionately large amounts of crude oil will be treated 
by the cracking process, and tlic users of furl oil 
Will Teturn to coal when the higher price of gasoline 
justifies the change 

In addition to the conservation of oil through the 
development of casing head gas and cracking proc- 
esses, there remains one other most promising field 
of conservation, which may well prove to be the 
most important of all We refer to the development 
of special motor fuels and their use in a new type 
of high-compression, high-speed motor Of the many 
men who have directed their attention to this most 
important subject, none Stand out so pre eminently 
os C F Kettering, who now for many years past, 
as president of the General Motors Research Cor- 
poration, baa been unuring in his search for what 
has come to be known as ^anli knock*' fuel During 
this investigation, he has made sonic 10,000 experi- 
ments in an endeavor to find out just what was the 
cause of ^knock,** and what are the depirablr condi 
lions, both in the fuel and in the motor, to get rid 
of this trouble 



PREPARING FOR A “SHOT 
Pounnf( nitroglytenne into a shell thnt will be detonated 
at the bottom of the uell to increase the oU fiow 


off, sucoeasivcly, as the oil is raised to their tempera- 
ture of volatilization It will be understood that no 
chemical change takes place during this distillation 

In the cracldng process, the molecules of the oil 
are broken up by quick changes of temperature un- 
der pressure, an^ by chemical action a larger per- 
centage of goioline IS recovered than is possible b) 
•imple distillation. The work is done in large stills, 
towers, et cetera As in the case of the treatment 
of casing-head gas, there has been a steady growth 
in the use of the cracking process. The installation 
of a cracking plant calls for a large expenditure of 
capital, and consequently, the most extensive plants 
for the use of this proiTss have been built by the 
large oil companies Today, the amount of gasoline 
recovered by the cradnng process represents 26.5 
percent of the total output of gasoline. 

The president of the Standard Oil Company, dur- 
ing hia testimony before the Federal Oil Conserva- 
tion Board, stated that, in his opinion, “cracking has 
doubled our potenUal gasoline resources,” and no 
one can dispute his statement that the new method 
of treatment “has effected a conservation measure 
of incalculable value ” 

Before leaving this phase of the oil question, 
reference should be made to the rather frequent 
suggestion that, since fuel oil contains gasoline and 


Motor and Oil Induatriea Must Cooperate 

By the use of a gas-engine indicator, il was de- 
termined that knfick is nothing more or less than 
detonation, that is to say, instead of the fuel burning 
gradually throughout the stroke of the piston, at 
some point during the stroke, detonation occurs, 
so that instead of a distributed pressure throughout 
tins stroke, there in an increase of pressure, so rapid 
as to bo somewhat similar to a blow of a sledge 
liammer upon the piston- Mr Kettering has this 
to say 

“After a long senes of tests, a certain type of 
straight run gasoline, plus 40 percent of benzol, 
represents a base line for this new type of anti- 
knodc motor fuel” The oame aulhorily stated be- 
fore the Federal Oil Conservation Board that “the 
motor industry has felt that it was not feasible for 
them to make any radical changes in motor design, 
unless they were assured of universal distnhution 
of fuel of the type mentioned above, from which 
the gain to the public would far outweigh the cost 
to them ” Later he says, “before the Amenian pub- 
lic can have more efficient cars, it is necessary for 
the oil industry to standardize and to get a national 
distribution of fuels which are of high anti knock 
rating. It is safe to say that when this is done, the 


American public can expect a 20 to 40-pcrcent in- 
irease in efficiency in ihcir vehicles.” 

In all fairness to the oil industry, it should be 
slated that, when confronted with the above state- 
ment, they assert that, today, several of the larger 
oil (ompanies are producing and marketing high- 
corapression gasoline wilh the desired anti-knock 
jiroperties, and that the record of the past renders 
It certain that such gasoline will he available in 
sufficient quantities 

It IS evident that the conservation of oil, when this 
shall have been ai‘complishi»d, will be enormous. 
During the year 1925, over 9,(K)0,000,000 gallons 
of gasoline were consumed in American car* A 
20 to 40-perrrnt increase nf mileage per gallon 
would mean a saiing per year of from two to four 
billion gallons of gaMiline Rut since there are 
about 400,000 000 engine hoptepnwer in the 20 mil- 
lion Amenian (ars of today, it is evident that the 
task of replacing the present motors with the new 
type can be accomplished only gradually. 

q Thc October chapter on conservation wdl deal 
wUh the mining of emd, pointing out the extrav- 
agant methods of the past, the unproved practiee 
of today, the coal rcjernef stdl m the gyound, 
and the possible rate of their exhaustion. 
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OIL GAS REMOVAL PLANT 

Tkm m 0$ traps mkare gasmdoUm sepanted, IMoICm is racMntd from tha pas 



THE PURtnCATTON OF GASOUNE 

f JU /par hope tanks are a battery af apisaters used for purification at a Cbieepo plant 
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The Romance of the Norfolk Islanders 

Modem Descendants of Mutineers Furnish Material for Research 

By Dr. IL L. Shapiro 


Pitcairn^ once funout at llie kolated Pacilic itlaiid home of the mutiiieari of the Bouniyf 
hat become the center of tdentific uterett The famoutp or rather faifaunoat, mutiny of the 
Bouniy m 1789 took place m the Pacific and wat followed by the tetthnieBt, on deterted and 
isolated Pitcairn Itland^ of tome of the mutineeri aocompamed by their Tahitian wives. For- 
gotten by the worlds the colony grew rapidly, after an initial teriet of m urd ers. Reducovered in 
1808 by a Benton captain, the Pitcairn Itlandert to impretted the wlialeri by the Arcadian 
timpliaty and harmony of their peaceful livee that they became, in Victorian America and 
England, a source of text from which many terroont were preached. The increata of population 
forced the Pitcairn Itlanden to migrate, in 1858, to Nor^lk Island, 3,000 miles away. Their 
tcientafic interest is due to the fact that they are the offspring of a cross between repreeenta- 
bvee of two disfanct racial groups. Practically everyone is related to eveiyono else on the island. 
It n fortunate that them descendants of the mutmeen of the Bouniy have been studied at the 
present tune, since the proximity of Australia b rapidly changing these interesting peofde. 



la not always as dry as dust 
It liRB, very often, its com(>enNuiiuns m 
roniQixe ns thrilling us any tale of tliP 
Infill »pus E\rn that famous crime 
^ of the Liplitecnlh O ntury, ihu mutiny 
of llir Hounty. hu'* in this the Twentieth (enlury, 
olTfrid nialeriul fur Mitnlihr invcHti^ulinii 'Ihc 
knowled^t of this once famous mutiny and lU sequel 
in the selllenieiii« on Pitiairn and Nt>rfolW Ihlands 
IB not wifli-sprcacL Out in tin middle of the Inst 
<'etilury it was the subji^t of many painphliU and 
lectures in Filmland and in this country and wos 
frequently citid as an example of Arcadion simpiir- 
ily fulloHing I rime and bloodshed, and of tlie 
ufnehorating effect of Chnstiuiiiiy 

When the earliest voyagers to the South Seas re 
turned to Europe, they hud nmny things to tell, one 
of which WHS of the exotic bread fruit tree which 
served as the main source of food for nmny of the 
South Sea Islanders The fruit of thin tree, wlien 
roasted, was said to taste very much like newly baked 
bread 'lliis easy source of food appealed to the 
imaginalinn of the planters of the WVsl Indies who 
pelilioned His Majesty, King Oeorge III, to ha^e 
these valuable plants (arrunl to the West Indies to 
furnish sustenance for the plunUlioii slaves This 
request wus granted, and the Uounfy, a ship of about 
200 tons burden, was outfitted at Deptford, under the 
direction of ^ir Joseph Banks of the Royal Academy, 
who hod nmde a trip with Captain Cook to Tahiti 
and WRH familiar with the roiidiliuns there. In 
command was Lieuteiiuril William Bligh, who olso 
had hern with Cook 

The MotiDcm Take PcioMMion 

In 17B7 the Bounty sailed fnmi England for 
Tahiji with a crew of forty-six including the two 
botanists assigned to the expedition Ten months 
later, iii Oilolirr, 1788, Bligh rcaihed Tahiti where 
he intended to secure a large supply of bread fruit 
plants Hr tlien planned to proceed lo the West 
Indies to de1i\tr his cargo Tahiti proved partic 
ularly delightful to the sailors after a long sea 
\o>age and the man> hardships of nautical life in 
those time# The) re\ehd in the abundant supply 
of unaccustomed tropical fruits and the pleasures 
of sociol intercourse which they immediately estab- 
lished with the naliits The wlnlr men were re- 
c*eived with open anus, (Hth having a “lyo” or 
native friend to look after his welfare The women, 
too, were hospitable and altractive Life must have 
seemed henchcent to these case hardened urs of 
the Bounty Tlicy were among the earliest of that 


long line of wanderers who have found the South 
Seas kind 

After a stay of almost six months Rligh soiled 
from Tahiti, April 14, 1788, and made for the 
Tonga or Friendly Islands About two weeks later 
he was off Tofoa, one of the islands of that group, 
and with every assurance of a Hiiuessful voyage 
On the night of April 27, Bligh n tired, his '*niind 
Wing entirely free from any suspuioii'’ The watch 
had been divided into three parts, Fletcher Christian, 
the niusteFs male, having the morning watch from 
four to eight 

Just before sunrise, Christian, who had been 
smarting under the insults of Bligh, was taken with 
the idea of seizing the ship Hr found several of 
the sailors who fell in with the plan It is said that, 
as a matter of fact, it was a sailor who originally 
suggested a mutiny to Clinstian At any rote, Chris- 
tian and his confederates secured possession of the 
arms on board ship and entered the capUiinV cabin 
where they made Bhgh a prisoner All the other 
oflirers were quelled before any attempt at resistance 
could be made Bligh tried to remonstrate against 
the mutiny, hut he was ordered, “Hold your longue, 
Sir, or you arc dead this instant ’* 

Rligh ogam pleaded with Christian, saying, “I’ll 



CAPTAIN BUldt 

rAa lU fated commander of the Bounty 


pawn my honor, I'll give my bond, Mr Christian, 
never to think of this again, if you’ll desist," and 
urged on behalf of his wife and family, to which 
Christian replied, “No, Captain Bligh, if you had 
any honor, things would not have come lo this and 
if >ou had any regard for your wife and family, 
you should have thought of them before, and not 
Whaved so much like a villian" 

In respousc to another entreaty by the captain, 
he answered, "It ih too late, I have been in hell this 
fortnight past, and now I am determined to bear it 
no longer," and, turning lo the boatswain, "and you 
know, Mr Cole, that I have been treated like a dog 
all the voyage " 

Deaf to all appeals, Christian ordered the ship’s 
boat lowered He put the captain and eighteen of 
the crew into her and set her adrift in an uncharted 
sea Bligh, with scanty provisions, in a boat dan- 
gerously low in the water, now made a voyage un 
paralleled in nautical history Among the Fiji 
Islands, then unknown, to North Queensland, through 
Torres Straits and finally to Timor, an uland near 
Java, a total distance of 3,618 miles, Bligh for some 
forty days directed the course of hu frail boat 
through storms and burning heat, in hunger and 
thirst, lo reach his goal and set up a reputation for 
seamanship which has lasted to this day In spite 
of his personal character, which was, in certain re 
specis harsh, he was an admirable and courageous 
navigator. 

Ten Year* of Unrestrained Crime 

Christian, with the remainder of the crew amount- 
ing to twenty-five, sailed for Tuboual, near Tahiti, 
in order to found a colony. Meeting opposition 
from the natives, whose rights the sailora had out- 
raged, he repaired to Tahiti where the mutineers 
divided, eight going with ChnsUan, the others pre- 
fernng to remain at Tahiti to await the passing of 
a rare ship Christian, who realised that if Bligh 
reached England, a man-of-war would be sent to re- 
capture the mutineers, decided to make for an 
uninhabited island where he could escape the 
authorities Accordingly he sailed for Pitcairn, 
which was then known to be deserted, having been 
discovered by a midshipman, a son of Major Pit- 
cairn of Bunker Hill fame 

The foresight of Chnstion in seeking a Demote and 
inaccessible uland proved to be well grounded, since 
on the return of Bligh to England, be arobsed strong 
public opinion unfavorable to the mutineers. The 
British Admiralty sent an expedition under the oom- 
mand of CapUin Edwards to capture the mutineers. 
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NORFOLK INLAND 

liorlolk U about milrs northfftat of SydnfYt ond 

about 3/k)0 mil eg west of PucaiTu 


Those Mho hud remained at Tahiti were e\enlually 
taken by Captain Edwards in the Pandora, whnh 
wag wrecked in Torres Straits, the straits that Dligh 
had negotiated surcegsfully F<dwards had fonfmed 
the prisoners in the infamous “Pandora’s box,” a 
small structure built on the deck of the Pandora 
During the confusion incident to the wreck, the 
men confined in the box were forgotten until one 
of the trew freed «w)nic of the priM.mer«», but several 
went down Edwards and the men who were saved 
from the wreck finally reached 1 imor and shipped 
for England where he delivered the mutineers They 
Blood trial, and three were hanged, three pardoned, 
and the others who bad survived were declared not 
guilty in the plot 

Pitcairn is a small island, roughly 41/0 miles in 
circumference, and only aluiul It/; nubs at its 
greatest diameter The climate is very equable, 
ranging from 65 degrees to 85 degrees Physically, 
the island rues abruptly from the ocean and Is girl 
with precipitous cliffs, which make landing a difh 
cult and hazardous process, and for this reason, the 
islanders were free from the attentions of passing 
ships and consequent embarrassing questions 

Chnstian and his parly had taken twelve native 
women and six native men, and together they landed 
on Pitcairn where they destroyed the bounty From 
1790, the year of their arrival at Pitcairn, until 1800 
the island was the scene of horrible crimes. The na- 
tive men, oppressed by their white masters, rebelled 


and blled several of the Englishmen The white 
men with the aid of the TahiUan women retaliated 
by slaughtering the native men Murders of inde 
scrihable brutality soon destroyed all but four of 
the Englishmen Of the remaining mtn, Mi( oy 
drank hiniM If to death from an intoxicating di^^tilla 
tion of the Ti root plant, and Quint^il was murdered 
by Young and AduniH sinct* he threatened the lues 
of these two In 18(X) Young died of asthma, leaving 
Adams alone with sc\eral womui and about twenty 
(bildren From this Muiri'c, ihe Norfolk Islanders 
of today have di minded 

Dawn of a New Kra 

A new period now bigan in the history of this 
interesting lolony Adanin, bcionnng awun of his 
rcsp^msibiliticH and rliups from remorse for his 
part in the preceding butchery, undertook to leach 
the young children the c lenuiits of ( hnsiianity, and 
hO well had lie HUccetded thot when the colony wa< 
diMovered iii 1808 by Captain Muylic^w Folger of 
Boston and in IK 14 by Staines and Pipon, them mm 
gave glowing aci ouiits of the luLense religious almos 
phere on PiUaim and the simplicitv and lieuul) of 
tile life of Its iiihabiluiiK From this time on munv 
ships callrd at Pitc^aini and all the observers of the 
descendants of the mulinecrs were unanimous in 
llicir unstinted praise of the islaiidt rs Hrodic, who 
spent two weeks on the island in 1850, writes- 

“And tlius ends my brief stay among the most 
Hiinpb, mncx^l, and affectionate |)eoplc it was ever 
my lot to be thrown amongst 'I hen a chnrin in 
perfect iiinoienm which he must lie indeid liuck- 
luycd and burdened who cannot feci Such a so 
cipty, BO free, not only from vic*e, but c vcn from iIiom 
jiclty bickerings and jealmisus — those minor in 
HrinUieM whic h wc arc ac'custoined to suppoMi an 
ingrained in human nature — lan probalily not be' 
parullehd elsewlieie It is the rcolization of Ar- 
cadia, or what wc hud been accustomed to suppose 
had existence only in poetic imagination — the golden 
age, all living as one faimlv u comtnoii wealth of 
brolhc rs and sisters, which, indtH'rl, by tics of re- 
lationship they actually are, thi earth yielding 
abundantly, requiring only so much labor as HiifVices 
to support Its occupants, and su\e lliem from the 
IjslIeHsnesB of inactivity then is netilur wiallh nor 
want, but a primitive simplicity of life and manner, 
fierfec t crquality in rank and station, and perfect 
i ontent ” 

In 1856, the population having increased to about 
J90, the nerd for a larger island Im-c ume impi ralivr, 
and ihe entire colony was transported to Norfolk 
Island, a former penal settlement In 1858 and 
again in 1863 several familic-s returned to Pileoirn, 
but the mam colony remained on Norfolk Island 
increasing to some 600, not including those who 



t I untnwn sourcf* of food in Pohnista Tho btrtuf fruit 
Has the ohitrl of flitgh i loyagr^ 


have? migrated in nl vears to New Zealand and 
Au!»tral]Q Iht smaller group on Pilcairti now con- 
sists of 170 odd aci ording to Sir Ci*cil Rodwell, 
who visited the island in 1921 

It can easily be mi a from the above paragraphs 
that the imiliny of the Pounty and the fortunes of 
the di^indunts of the niiitinccrs had a strong hold 
on the imaginnlion of a forin<*r generation to whom 
till idvllic and religions cliuraiter of these people 
appealed We toiluy havi a sointiln interest m the 
Pitcairn and Norfolk Islanders These |ieoplc repre- 
ficnl a cross bclwt*tn EngliNli and J’ulvnesian, two 
rather widely divergent sioiks, whose characters are 
sufficiently tonirasliiig to allow a *«tiidv of the phys- 
ical results of race mixture In addition to this, 
the desc'endiints of the mutineers have for aeveral 
generations been ]nlir(*iding, in some eases, very 
I hiscly One has, llierefore, in liirsc people a prob- 
lem in human genrin s winch offers alluring posu- 
billing ITieii, Icmi, they have been isolated on 
Inlands off tlie lieaien trucks of commerce, having 
had little lonlad with the debasing influrncrs, both 
BOiiologi(4il and psychological, which practically all 
otiic r mixed people have had to suffer They are 
under no social stigma such us lhal under which the 
muluttoes of this countiv and the Eurasians of India 
labor, a fact which makes their significance in a 
study of race mixture all the iiiorr important 
Fortunately I was enabled during part of the year 
1923 21. to visit Norfolk Island os a Fellow of the 



•TINGLE" CORNISH QUINTAL NORFOLK ISIAND MAN AN ISLAND GIRL ANOTUFR IM.AND GIRL 

Repreientini the second lenervuon of do- A common type of mole to bo found on One of the feu true biondeg a type rec«- Tfus type shou s the predominonre of the 
icend^ from cAe mudiicctf NoHolk lelmnd todmy gtve to the whue stmn inherued Tahituin charactere 
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A HkU(. Of OLD NORFOLK 
TAJm hotur M onr o/ few remaining ttructuret btuh in 
1A0 day% wh^n Norfolk wai a ffruuh penal colony 


Biihop Museum and to make a study of the descen- 
dants of the mutineers, collecting data for on analysu 
of the genet i( results of this cross between Tahitian 
women and I'Jiglish sailors. The island is situated 
on the extreme southern border of the tropics, about 
1,000 miles northeast of Sydney, Australia It is 
upward of twenty miles in circumference, being six 
miles at its greatest breadth. Resting on a sub- 
merged plateau and of volcanic origin, the island 
rues at its highest point to 1,000 feel above the sea 
It u, however, for the roost part, rolling park-like 
country with wide sweeps of open paddocks like 
lawns dotted with magnificent Norfolk Pines and 
frequently pierced with precipitous '^gullies,” at the 
bottoms of which flourish tall, damp banana trees 
in the midst of a typical jungle growth, all of which 
creates an illosion of a tropical swamp Tall fern 
trees stand side by side with pines, and roses bloom 
in January A long list, too tedious to recite in full, 
of exotic fruits grow luxuriously Among these are 
the guava, passion fruit, custard apple, rose-apple, 
and paw-paw, besides many of the more common 
tropical fruits such as pineapple, orange and lemon 
In such surroundings the Norfolk Islanders live 
today, a more sophisticated people than they were 
in 1850 TTiey have been so often represented as 
free from all the vices of more civiliic^ races that 
It seems cruel to shatter such llluBlon^ although 
the islanders themselves would be the lost to claim 


such specul charaoieristics. They have the passiona 
and faults of other humana, but they still have, to a 
remarkable degree, a kindness of heart and hospi- 
tality which is refreshing One feels a sheer joy in 
their giving, which unfortunately has to tome extent 
been taken advantage of by a few tourists who are, 
however, in the minoniy The religious tone which 
so impressed the early visitors is not so evident now, 
although the older folks still maintain their custom 
of frequent prayers and strict religious observances. 
Dut the young people pay leas attention to religion 
than was formerly the case 
Physically, they are splendid examples of men 
and women, taller than either parent stock They 
are, in the main, only slightly darker in complexion 
than a southern European, which darkness is due 
partly to constant exposure to the sun and partly 
to their Tahitian ancestresses. Some of the women, 
however, are os fair as the average American, and, 
indeed, there are even a (aw blondes who represent 
the rerurnmee of the English part of their ancestry. 
While most of the islanders have brown eyes, blue 
eyes are by no means uncommon. 

Th«ir Inralarity Breaking Down 
Farming u the principal industry, but they have 
had no success m the marketing of their products 
in Sydney, principally betaine of the distance to 
the mainland. I^mon juice was once and seems 
again likely to be a profitable source of income 
The most interesting and dangerous of their occu- 
pations IS whaling, (he mention of which brings me 
to a romantic phase of their history Since the very 
early days of New Bedford whaling, the Pitcaim 
and later the Norfolk Islanders haie had an inti- 
mate connection with the whalemen. For many 
years their principal trade was carried on with the 
whalers who frequently would stop and restock with 
fresh food and water In the year 1846 as many as 
forty-six American ships touched at Pitcairn But 
when the whaling from New Bedford declined, the 
islanders suffered because of lack of communication 
with the outside world and from a paucity of sup- 
plies, which they were accustomed to receive from 
the whalers in exchange for island products. Often 
a ship captain’s wife would spend several months 
with the islanders to be picked up on the return 
trip, and from these visits the natives derived many 
of the old New England customs. Even to this day 
pie IS still made m the New England manner 
When 1 arnved at Norfolk, many of the older 
men, including Uncle Cornish, who later became my 



THE NEW UETMUDIST CHURCH 
recent pMotogrmpM akouing the hfethoJlat eongregatiom 
at cAe deMOtfioA of their new pitue of worthip 


guide and mentor, discovering that I was from Bos- 
ton, plied me questions about their old friends 
from New Bedford **Did 1 know Captains Chase 
and Church and Tabor and Bunker?” and a host of 
other names connected with New Bedford whaling. 
Some of the older men shipped with vdulers, tak- 
ing cruises of three and four years and ranging 
from the Bay of Islands to Behring Sea. I was par- 
ticularly fortunate to prevail upon one of the crews 
to allow me to accompany them on a whale hunt 

There are three whale-boats, about thirty feet long, 
on the island. Each of these is manned by a crew 
of SIX men and the whaling follows the tradi- 
tions of fifty and seventy-five years ago. There is 
the boat-ateerer and the harpooner, who stands like 
the bronse statue in New Bedford, poised for the 
casting of the iron. The other four men pull on the 
oars or paddle as they approach the whale. Tim 
islanders are skillful boatmen and during the short 
season from July to September or October they man- 
age, in a good run, to moke a tidy bit in selling the 
whale oil 

Up to the present time the Norfolk Islanders 
have managed to maintain their insulanly. But it 
seems that that will break down in the comdng years, 
since the charm of the island is Just beginning to 
attract visitors from Australia, and the opportunities 
in Sydney are very appealing to the young people 
who are increasingly leaving their island home. 



This uw btuit by the IshnJert for iradutg with New Zealand Whaiing it one of the induetrUi of the Norfeik ielgndert 
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AFRICAN DAM WILL MAKE COTTON C.HOWINC POSSIBI E 

The grunlie Seniw Dam, recently hutlt by the Bntuh acrou the Blue Nile, 170 miUt totuh of Khartum, to irrigate ^JOOOBOO acrc\ This structure is 22^ mi/rv long, 128 feet 

high aboae the faundattons, and u pierced by 80 large sluirrs and an upper line of spiUuyiy duire^ 
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CONTRACTOR'S SUPPLY RAILWAY ON BRIDGE OF BOATS 

The dam wa$ Mb U im sectloiu—one at a lime One hedf of the Hear bed mas Udd by budding a temporary ^sudf* or dam and unsooienng the enclosed area by pumping 

Acctu la the work toes by a bridge of boau ai here jAohiii 

Reclaiming Three Million Acres of ^'Darkest Africa” 


We are all familiar with the great dam which the British built at Assouan 
for the irrigation of the valley of the Lower Nile — a work which has been 
largely raponaible for the present material prosperity of Egypt. A few 
years ago, they conceived project of reclaiming, by irrigation, a vast 
plateau that lies between the two forks of the Nile. The surveys showed 


that, by the construction of a dam across the Blue Nile at Sennar, it would 
be possible to store sufficient water for the irngstion, ultimately, of 3,000,- 
000 acres of fertile, cotton-producing land, and immediately of 300,000 
acres The task of building this granite structure baa been surcewfully 
accomplished under the supervision of 0 L. Prowde and hi^ staff 
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A Distinctly New Rectifier 

A Dry Metal Oxide Between Two Electrodes Makes a Rectifier that Ftesents a Wide 

Field for Interesting Experimental Work 

By H H Sheldon^ Ph D 

< la man of ihc Dejartment f Phyv s ^Islington Square ( Ikte New York Univenity 



^ many new types of nrtifiers hu\t mudt 
their upptHruntf ^iti i ilu niatinf:^ tur 
lents have bttn ii (d iiul pirlitnlarlv 
hinre the ud\«ft f ladi') IroidcaMin^ 
that lo (all i leiiilier dislirutly m w 


likely to < all forth a hall* n}.( Suih ^ challm^f 


] am sure lan Ik Ki( Iv met m tins (bm, at hast 


until It lb httler undtrstcod Mbcn it miy be poa 
sible to (lahMify it iJiidr r die of lh( exi^tin^ hi ads 
^mh as imihunK il theiniral tlarmionic, photo 
lUctric, et (olcr i 


BiiiMing the OxuIp Rerllhcr 

Before disdissin^ this rietibir however let us 
Hist ^rt thi rou^blv iii mind wliat a ndilier is in 
tfnckd lo do An alttrnating (urrent la conlinuilly 
chdiigiiir, direttun using to a maxitnum in om 
dinitiHi railing to i m iximum in the opposite 
dir<(tion and so on Its fliHtuatinns may he rrpie 
hented by a woi) Inn as >h( mi m Figuri. 1 (i) tbi 
strai^mhl lint through it indicating reio value of 
current The purpose of a iiilirnr is to prevent 
the flow of a current in tw i din ctions by bloekin^^ 
Il ( O' in one due lion or bv duin^mr^ oiii half of 
the wave so that lx th hal\cs fl w in the same dine 
lion airording to the type and constiucltm of llu 
jnbtrununt used If a rcctifur wen ideal and per 
nutted no re\erv current whalever the current oh 
tainrd through the inBtnimcnt when in scries with i 
sourer of alternating rurient would he like that 
shown in Figure 1 (b) Here only half of the wa\c 
IS used and wr have a half wa\e rectifier A full 
wave rectifur would turn the lower half of the wave 
up giving such a current as that shown in Figure 
1 (el 

A convenient way of using this new nctificr os a 
full wave rectifier is shown in figure 2 1 his re 
quires that four of the reelifien be arranged so that 
the normal ( urrent flown through them in the din c 
tiuns indicated L y the arrows If the surge is toward 


A then II goe«j ihroUr.!) Irom A to D ind returns 
through the branch ( D If the surge is hmaid B 
linn It goes tliroU(^fa H lo I) and returns through the 
biani h f A lhu«, in either ease the ( urrent through 
iIk usrful circuit in alwa>s m the name direction and 
we ha\i the l\pe of rectification shown in Figure 1 
fe ) Since the average leader perhaps known some 
lliing about the problem of rrchfication through 
( xperienee wilh crystal detectors such as galena as 


A Chance for the Amateur 

In tfaia article, Profeaaor Sheldon pre- 
senta aoroe enhghtenmf details on the 
Gcmatniction of a new wttbBtr that will 
be of great intcrcat to thoee of our read er a 
who are experimentally inclmed The 
inatnimait hold# great poaaibihtiea in the 
direction of the further development of 
battery elmiinaton for noe m con* 
nectioa with radio oeta. If the amateur 
pursues an mtelligent coarse of experi- 
mentation, who can prophesy the final 
results? Since this rectifier operate 
on low voltages, one problem of battery 
elimination is solved. It only remains to 
develop a working system Why should 
not one of our readers accemphsh thia? 


iiaed in radio aetn or perhaps with the mon recent 
diviers used in * A * battery chargers or B * battery 
eliminatora, I shall describe this new rectifier with 
particular cmphasib on how it differs from others 
now used, in construriion and in its action 

This reetificr, d(*(cribed at a ree^ent meeting of 
the American Physical Society by L 0 Orondahl, 
consists of a copper disk on which there is a layer 
of copper oxide This oxide is formed right on ihi 
copper itself by htating the copper to a high tern 


pcralurc, the oxygen in the air will do the resL 
Having done this one hide of the copper should 
liave the oxide (leaned off, an operation easily per 
formed with a hie or sand paper Against the other 
side a similar sized disk of lead w placed and the 
two discs an bolted lightly together by means of 
an insulated three eighths inch holt Fibre washers 
under the nut and a fibre tube around the bolt 
would be most buitable as insulation, but several 
thicknesses of heavy paper will serve admirably if 
they are thick enough to resist tearing as the bolt 
IS lightened Iht whole unit as shown in Figure 3, 
Is no larger than a watch The sample rectifier ex- 
hibited at the American Physical Society woa only 
1 * ^ inches in diameter 

Rectifies at Low Voltage 

\^hat will this reclifiei do that others will not do^ 
It Hill rectify a large current on a very little volt 
ige, about three amperes on a volt and a half For 
a nclifiir of the diameter mentioned its resistance 
will depend upon the pleasure applied by screwmg 
down the bolt and miy he us small as a fraction of 
an ohm For a lower resistant^ and consequently 
a larger current washers rf a larger area are used 
lliib large current oi low voltage ik the particularly 
sinkin,., feature of this rectifier Cry^al detectors 
are useful onlv for negligible rurient at high volt 
age the rec tifierh used iii B Imlti rv i liminators use 
a high voltage of two lo four hundred volts and 
piss a current of about forty to eighty milliamperes 
roughly Hot filament rectifiers such as the Rcctigon 
or lungar rectifying lubes, while passing a large 
current of a few amperes, nevertheless have the dis- 
advantage of requiring current to heat the electron 
emitting filament This greatly cuts down the effi 
ciency Ihe new device does away with all of this 
loss, and IS simple and extremely cheap to conatruct 

Such a device also has many new uses which the 
Qcoessity of a heated filament prevents in the other 


i ■ 



'“"'aLTFRNATINO and RfrnnrD f IBRFNT Cl RVtS connections of a bridge rectifier aRCUIT 

Ftcisr J Th upper curve %how% the rurtation% of valuti for i non rectified aitrrnutiag cur F^dsk 2 To obtan fail wave recuficattan ustA rectifiers of the type dateribad /ear of 

rent The middle one \hows ialf iMitrr ond tht hwtr one full wave recnfication them may be arranged and connected m a ample and efiaeiU arcua at here thomn 




SvnimB. xe2e 


SCIBNTinC AMERICAN 


187 



ILLUSSTRATINC TIIF St7E OF THE RECTinFR TFSTINO niF IIKrTIHHJ ■» \< riON 

FlCtllC 3 Bemde the watch u shown a homc^matir oxide recUfitr Its contenlcnt sue and FlOl RE 4 For trsitn/i the tCiHfitr^ the simplt airang* muu ^Aouii ahon wilt suffic* 4 

loto internal re<istance are important features of this efficient instrument rcM^lance niay be nectssun if the ttmmrter is hunt heynnd i/t normal range 


l)|)C» of high curirnt rerlihrrn One of llie>w* ih lo 
convert a direct current inslnimcnt into one for 
measuring allematiiig rurrent \aluefl To airotn 
pluth this It IS only necessary to connect ono of these 
new m Lifters in scries with the instrument, for its 
low resistance is small compared to any rirriut in 
which it might be inserted Other uses, p< rliaps nut 
so obvious, will probably occur to eKperiineiiters 
The purpose of this article is not to dm rilic recti- 
fiers with any great detail but rather to interest some 
of our Tfaders in amateur research I have described 
this rectifier as it was reported, as consisting of a 
copper washer oxidised on one side and a similar 
disk of lead fastened tightly to it by an insulated 
bolt In the case of a Himilar rectifier seen else- 
where, however, the lead was replaced by a dif- 
ferent metal and the oxide by another oxide. The 
latter was used in powdered form lietween the metals* 
This » shown in Figure 5 

Many Combinallona Pooaible 
If anyone knew exactly what lakes place in a 
rectifier of this sort he could go at once to the ma 
terials which would be best suited to the purpose, 
but there is anything but agreement among those 
who attempt to explain this phenomenon Here, 
then, IS a chance for the amateur Hu* man who can 
bolt together the greatest number of materials, work 
with them under the widest range of pressures et 
cetera, will probably get the best results 
There are of course, some things which might 
guide the experimenter, one would not think of 
puttmg sawdust between iron on one side and glass 
on the other What then, would be the sensible 
things to try f The suix^-ess of the rectifier described 
abo^ would suggest two metals, wiUi an oxide of 
one of them between It would be desirable how- 
ever, to try other oxides as well Since there seems 
to be some inherent difference between the metals 
in contact with the oxide, it would seem desiroble 
lo use metals os widely different, eledncally, as 
pOMible. Thia would lead to the selection of metals 
far apart In the clectromotlvo senes. Hus senes u 
a list of the metals so arranged that if dny two are 
placed in a dilute acid and connected by a copper 
cr other conducting wire outside of tbe liquid, a 
current will flow from the metal higher up in the 
table to the one lower down. Thus, if a copper 
slnp and a dno strip are placed in a dilute solution 
of sulphuno add and connected with a conducting 


wire outside of the solution, a lurrent will flow fioni 
the copper to the zinc The copper is HMordingly 
placed higher than ziiit in thi < hclromotivc senen 
Suih a senes can be found in any eleinentarv kxl 
on cheniistrv It is nolii eable howcv< r that the lead 
and copjier used m the retlificr described ore *lo**e 
together in this Aeries, so that this may be the wrung 
kc\ 

Since It 18 a rectifier that ih desired, it might Bcem 
reasonable to use Iietwnn the washers some ir^Ntal 
siibslanre which has properties of re< tifit atinn itself, 
or which has Home other uciuhiuU chclncal pro^ier- 
ties There arc many such For example guli.na, 
which has been mentioned already, will rectify If 
cut thin or powdered and put under pressure be 



RFCTIFIER (ONSTKliCTION 
Ficnas 5 In this sectional inew, the black porliotu tepre- 
sent instdating materud, and the dotted part u the oxide 

tween plates Us beha\ior might be greatly modified 
Argentite, molybdenite and nian> other crystals arc 
affected by li^i m smh a manner that they will 
produce a small current under proper conditions 
This IB noticeable in nearly all silver sulphide 
crystals, so that here i« another clew on which to 
work Crystals of rocheile salts an remarkable for 
what » known as a •*Piezo-electnc” cffcit When 
pressure is applied to such a crystal its opposite 
faces become charged electrically These crystals 
are diflicuU to obtain as they do not occur naturally 


111 M/I*-. hiF'.,* I rioijgh l» wi>rk with and ho iinmt he 
grown artifKinlly Cry slots of selenium show a 
marked change in ribiHlaiu.c with a change in inlen< 
Miy Ilf illunnnatioii 

None of lliPHC suggcblions may be on the right 
iraik, >it the cffixlH in each ra*« lia\( a certain ear- 
mark of similanlv and niiggiM a poHnibility of sue 
cess wliuh on cvprnnicnlcr tould not afford to 
niglid The nuiniM'r of < ornhinatiuns which these 
siiggestinim would proMdi m m ry large and the 
likeliiiood of siicuss IS correspondingly high. 

Testing Reetiiication 

The question which remains lo be answered has 
lo du with the manner in which the cx|>erinienter 
IH to dricrminr the miiciphs of any particular rectifier 
which he may build The ideal way would be, of 
course, to use an oscillograph This is out of the 
question except in a well equipped lalmralorv, but 
for the pur|io«c» of dcvelojimc nt other methods will 
uriMwer nearly hh wi 11 Since the voltage required 

nmol I, a single dry rell and on ammeter are all 
that are required, and as the ammeter is used only 
for piirpOHcs of compariHon it docs not need to be 
nl all fiiriirute An ammeter surh as in used in an 
automobile and which run he ohlained very cheaply 
IS perfectly Kulisfaclorv To lest the rrciifier, place 
It in senes with a battery and an ammeter (Figure 
4 ), lake the reading, tlicn reverse the terminals on 
the rcK'tifipr and read again The larger reading is 
usually called the ''normal current'* and the smaller 
Is tailed the “reverse current " The smaller the re- 
verse current in proportion lo the normal current, 
the hetrer is the nxiifier Such readings made with 
dirctl current may not he a fair IchI fur a rectifier 
designed lo be used on alternating current, yet it 
will give information on winch lu base a judgment 
of different rettifiers of the same type 

BesidcM the intrresi m the rectifiers lliemstlves. 
It should be noticed that such a device as thin, filling 
as it clnrs an entirely new set of conditions, usually 
finds other special applications which were not 
previuiiHly known 

Taking thi^ invention, then, as it i®, without in 
ten! ion of ini pro vemrnt or cha nge pe rha ps I he 
individnnl with some special iiitt rot niav sec a 
inilhiHl of udapting it lo his own purposes Before 
attempting to market any such device, one should 
be careful to comply with any patent restrictions 
which may exut 
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Are We Over the Pole? 


How Byrd and Bennet Were Able to Answer This Question by the Aid of 

New Navigation Instruments 

By NeU Ray Clarha 


|HERF It no big nail in the top of the 
world to tell when, iht meiidiaiiH meet 
I he navigator of the air uses the tame 
pnnciple* of s|h(ri ul irigc nomelry m 
findling the poJ that the navigator of 
the ocean uoet in hndii his \ )it except that the 
Bpecial conditions at the poll make his c imputations 
•o simple that they ran be made in advance 
Hie spetul conilili ns in the p< lar region require 
special navigat n n iruinentN and there are three 
which are absolut 1y csmatial to finding the pole 
when traveling in aircraft Hie sun compass and 
drift indicator u<icd t gether give the direction to 
go and the Lul 1 Ic h( xlant tells the dmtun e traveled 
and indiiates when the pole Iiih been n ached Hie 
magnetK ron ] as^ h earned aloi ^ I iit in arch 
aviation it < unrir t l>t d* pended upon 

As at the north pole our lonreption of north 
vouth cast and we^l l>ec(ine^ u^mIcss in describing 
direction all directions being south so at the north 
magnetic pole the direction^ indii ated by the mag 
netic cH>ni|>as4 are useless Ihe force that in other 
parts of iht world directs the needle there only 
lends to point the needle straight down toward the 
ground If the compass needle could be restricted 
to move only in a he nronlal plane this vertical 
magnetic force c ould have no effect to move it But 
let Its axis of rotation be inclined from the vertical 
position then this vertical magnetic force immcK] 
Mtely becomes effective in turiung the compass 
needle Hie direction ond amount that it turns is 
dependent on the direction and amount that Us axis 
happens to be inclmed 

As m an airrroft it is manifestly impossible to 
keep any instrument ip a horizontal position the 
magnetic compou is kept in a ronlinual slate of 
mciion that make<i it use lew as a direction finding 
device Hiis is not only true at the magnetic pole 
but over a very large area surrounding it 

It must be understood too that in regions where 
the magnetic lines of force have a very sleep angle 
of inclination as they have near the magnetic pole 
iheir honkontal componeiiu will be correspondingly 
weak As It IS this horizontal component only that 
haa a desirable effect on the compass needle, the 


needles direction is frequently dominated by the 
magnetism of the airplane and the vertical magnetic 
force just mentioned 

Even if all of these difficulties could bo overcome 
there would still be another In what direction 
would the needle point in regions never before vis 
ited^ How can anybody know^ Nobody does know 
with a satisfactory degree of accuracy 

CompoM Pointa m Crooked Path 

If the poet who said true as the needle to the 
pole ’ had known a little more about terrestTial mag 
netisni wt would mver have had that charming bit 
of fancy Hie magnetic north pole is Icx'ated on the 
Boothu Peninsula north of Hudson Bay and some 
1 1(X) milts from the n rlh pole Many who km w 
that the coni|>ass doc?s not pomt toward the north 
]H Ic believe that it poinU toward the north magnetic 
pole but It does not do even that except once in a 
while If one should ^tart from anywhere in the 
world and go north os indicated by the compass he 
would eventually arrive at the north magnetic pole 
1 ul he would follow a decidedly < looked path to hi<c 
destination Only a little of the wav would he be 
going directly toward the north pole Hic direc 
ti n that the compass pointa in any locality cannot 
be predicted It can only be obMTved Hiat is 
why we have magnetic surveys and why navigators 
chnrtM arc covered with lines showing the direction 
the compass points at different places on the seat 

If we have to abandon the familiar cardinal 
points in describing direction at the north pole and 
the magnetic compass loo, as a direction indicating 
instrument what can wc substitute in their placed 
Hie nun compass invented by Albert H Bumslead 
Chief Cartographer of the National Geographic So 
ciety and presented to Commander Byrd by that 
Society fulfills both these needs in a very satisfac 
tory way though only when the sun shines 

A glance at a polar chart with its meridians radial 
uig m every direction end a thought of how at the 
north pole the sun circles the sky regularly once 
ever> day of summer suggest the sun compass so 
forcibly that the only explanation of its not having 
been made before is that nobody has wanted it 


Lay a polar diart on the table before yoa with 
the meridian that pasaea through your home town 
pointing aouth Cti out your watofa and lay it| 
face up directly over the north pole of the chart, 
with the XII mark over your own mendian At 
noon the hour hand and the XII point of your watch 
and your mendian on the map will be iJl together 
and pointmg south toward the aon Tranaport your 
■elf in imagination to the pole and think what the 
sun IS going to do os the day advances By 6 PM 
it will have made one quarter of the circait of the 
sky and will be oppoute the HI o’clock mark on 
your watch If your watch could be regulated to go 
at just half spcc^, the hour hand would exactly fol 
low the sun around the dial and so long as the hour 
hand pomted to the sun the noon mark on your 
watch would point in the direction of your mendum 
Hiat would be a perfectly definite direction for 
legion^ near the pole although whether or not it 
would he south would depend on whether or not one 
was on the meridian for which the watch was set 

fhe Bum«tead sun compass makes use of thu 
simple relation between sun and tune and direction 
It consists of a clock regulated to move a single hand 
once around in twenty four hours Hie clock face 
has hour divisions and ten minute divuions Hte 
clock IS mounted on horizontal trunnions above a 
compass dial Fhe compass dial is marked in the 
u*mal way with the cardinal points and with degrees 

Hie trunnions permit the clock to be inclined at 
any angle with reference to the compass dial but 
as the trunnions are parallel to the 6 AM and 6 PM 
divisions on the clock and to the east and west di 
visions on the compass dial the noon and midnight 
markings of the clock are always in the vertical 
plane passing through the north and south mirka of 
the compass dial 

rhu arrangement of mounting the dock permits 
of Its being made parallel to the honzontal position 
It would have if laid flat at the pole Hus is neces 
sary as in no other position would the hand euctly 
follow the sun To give the clock this jMrallelum 
a must be tipped from the honzontal position 
through the some number of degrees os there are 
degrees of latitude between the location where the 
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BYRDS POLAR AIRPLANE 
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NAVIGATOR AND INVENTOR 

AMMMstft imwRtor of the iwi csmaou, cAadUiif mo of l&c iiutrumentt 



A GREENLAND ICE HELD 


Thu phologroph givei aomr idea of the terrain oper which Byrd heul to fly to the pole 


nm oompni it being used and the pole. A vertical 
arc ii provided for making this Belting, and it it 
merolf Deoesaary to incline the clock bo that the 
latitude k read on thb arc. 

Hie hand of the clock is provided with a vertical 
shadow pin or gnomon which, in the sun*s rays, 
casta a ehadow along the hand, enabling the point- 
ing of the hand toward the sun to be made ac- 
curately. 

Aa the changing declination of the sun only 
rhangra the poailinn of the end of the shadow along 
the clock hand, but docs not move it from side to 
side, it is not necessary to take account of the Bim*a 
declination This is a very important simplification 
of the methods for checking the compass known to 
every navigator 

Measuring the Airplane's Drift 

The compass dial can be turned on its base and 
any desired heading set opposite a lubber line just 
as in a marmcr's compass The difference in use » 
that m the mariner's compass the lubber line Is kept 
opposite the proper division of the dial by movement 
of the steering mechanism, while with the sun coin- 
poas the sun's shadow is kept on the clock hand by 
movement of the steering mechanism 

The sun compass was the instrument used by 
Commander Byrd to indicate the direction of the 
mendmn along which be wished to fly He knew 
that if he could accurately follow that meridian he 
would pass over the north pole. But heading his 
plane north is no assurance that it is going to travel 
north. There are winds in the arctic as elsewhere 
and a plane’s motion over the ground is the resultant 
of the motion of the air and the motion of the plane 
through the air In a trap door in the bottom of the 
plane is a drift indicator It consists of a window 
on which is a single line, Hus line con be turned 
horixonttlly uto such a position that objects on the 
ground appear to move along it without crossing it. 
When it is so set it points in the direction the plane 
is moving with reference to the ground. The drift 
indicator is provided with on arc that shows the 
number of degrees between the heading of ihe plane 
and the direction of its motion. This some number 
of degrees has to be set off on the dial of the sun 
compass in order to keep the plane actually moving 
nortL 

On the abll of the navigator in the use of theso 
two instruments and of the pilot in handlmg the 
plane depends the success of flying over the pole. 

We have one more question. How does he know 
vdien he geU there? 

The horiion at the pole is a plane parallel to the 


plane of the earth's equator. Hic sun's rays make 
almost exactly the same angle with one of these 
planes as wuh the other. Thu angle is tailed the 
“sun's declination" It is a continually changing 
angle, hut its amount at any time is tabulated in 
the noaUcal almanac The sun's rays arc b< nt some- 
what in poBBing through the earth's atmosphere, but 
the amount of this refraction i*i well known 
So a table can be prepared in advance giving the 
angular height above the polar horizon of the sun 
at any given tune The sun will be at the same 
height at that time all along a line (called a “Sum 
ner line") at right angles to the sun’s ra>s, but 
nowhere else The polar navigator must time his 
flight to arrive at the pole at a lime whin the Sumner 
Ime cuts the meridian on which be has flown at a 



THE BHMSTEAD SUN COMPASS 
AU of the important parte and graduated cudes are ihown 


blunt angle, as it u the intersection of the Sumner 
line and the meridian that locates the pole The 
best tune for him to arrive at tlie pole would be 
when the sun was directly ahead or directly behind 
him If the sun were at right angles to his line of 
flighf he could not know when h< arrived at the pole 
because his change of position would not make any 
change m the angle of elevation of the sun 

Commander Byrd arrived at the pole at 9 04 am, 
Greenwich thne, when the sun woe about 33 degrees 
from hu line of fli^t whidi, while not the best posi- 
tion, was very good 

Now the measuring of the sun's angle of elevation 
calls for a third instrument. Every navigator uses 
the sextant for this very purpose and is wholly de- 


pendent on It for knowing his latitude and longitude 
at sea In the sextant, the line of vision is split by 
mirrors so that the sun can be made to appear to 
just touch tlie sea horizon Hence the expression 
“bringing down the sun " When the sun is “brought 
down" b) the sextant, an angle is read off from the 
limb of the sextant which with two or three known 
corrections is the sun's altitude 

The navigator of llie air i annol use the ordinary 
mariner's sextant because his horizon » too distant 
and too indistinct and too much displaced on account 
of hiB height hIhivc the surface 

Reasonable Errors not Objectionable 

Commander H>rd devised the bubble sextant in 
which a spirit level replaces the sea horizon. In it 
too, the line of vision is split so that in “bringing 
down the sun," the sun appears to be just centered 
about Ihe bubble of the level When Commander 
Byrd knew by the time he had been flying that he 
should be approaching the pole, he meosured^the 
sun’s altitude with the bubble sextanL The readings 
became smaller and smaller as he went along and, 
when they reached the value that he had tabulated 
for the pole for the particular time, he knew he was 
there Exact readings of altitude from a movmg air- 
plane (arinot he made and it would be unreasonable 
to ask an aviator going at a speed of a mile and a 
half a minute to take an observation at the exact 
instant at whuh he passed over the pole or to uy 
at just what moment he arrived there If he has 
covered the ground and knows within ten minutes 
his lime or wvthin fifteen miles his position he has 
done all that reasonably can be asked If he could 
land and make more careful observations from the 
surface, he would know within smaller limits, but 
there still would be a range of uncertainty All 
moasuremenls are subject to errors, even when made 
with the greatest skill and under the most favorable 
conditions, but when the errors are reasonably small 
and do not detract from the value of the result, we 
do not object to them 

So, while a possible 15-mile error could not be 
tolerated in a ship's position entering a harlior in 
a fog, It would be cpiite satisfactory for all intents 
and purposes for an aviator's locxition of the north 
pole. 

The fact that Conuuander Byrd was able to turn 
about and retrace his steps, so to speak without a 
single landmark, and, after bemg in the air about 
15 hours and flying 1,500 miles, to arrive at Kings 
Bay IS in Itself a spectacular example of accurate 
navigation and the strongest possible evidence that 
he knew pi^ty well where he was all the while 
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An AiiiiACiivt \ \h Urnamlm Mav U( Maul ratm a Plam an Old Ilu (wl Licur Uilb a ruisrLb Ilbe and a I aplh \(kK»HT As^lmbled as Above 


Plants Grow in Air-tight Containers 

The Balanced Processes of Green Plants Enable Thom to Live Almost Indefinitely 

in an Hermetically Sealed System 

By Raymond H Wallace 

Fellow m Boliny C Imnbii IJnncmity 


ILL forms of life are rhirarleri/ed by 
their ability to adapt ihtinsflvts to a 
(^nuUr or Umlt ixUnt to thtir environ 
ment in a manner most advantageous to 
thdiiseUes It would ntem almost iin 
po^ibli howivLT fur i living organism to be b i 
(onstitukd thit its processes would enable it to li\i 
and pFow in an lurnKtually scalid sybttni that is 
isolated from oil external fat ton extept light and 
heat Some ^reen plants havi thib ability however 
and tan live for long pinoda of time in buch i 
chamber 

VI 1 iivinf^ organisms taki in food materials and 
(xiriti waste products lleme, in oidcr that an 
organiMii may siirvivi lor any length of tunc in i 
iloscd '•\st(in Its Mini processea must be cydu s> 
that no csstiiual sulsiame becomes unavailable oi 
exhausted It is pi mily t \ idi nt that an animal c<iu)d 
live such a tonhnid (xistincr for only a very biief 
period since it niiist ht supplied with a source of 
eiicrgv such as food ind the oxvgcn supply must 
be rontinuall) replenished ollurwise it would be 
suffo aUcI by tiu product** of iis own rcspirition 

How PlonU “Breathd* 

It has tong iHtn known that git in plants c:airy 
on two prnts-,es which fact makes it theoreticallv 
possibh f >r them to live for long periocU of turn 
hermeticall) scaled One process is respiration by 
which plants brt ik down stored fwid m the same 
manner as do animals although usually at a much 
slower rale The tlur process is photosynthPHis oi 
the assimilation of c irbon dioxide and water to form 
fold Since photcsMithisib is the more vigorous 
reactu ii being in some t ases more than forty times 
rapid in terms of gas exchange as is the respira 
lion ui the same individual plants are able to ac 
iiunulaU 1 surplus of organic products such as 
carbohvdrates fslb et cetera ft u this excess in 


the plant world of f id manufacture over food 
destruction that inakc^ possible animal life in Us 
various forms During photosynthesis, oxygen is 
continually given off, and it is this established fact 
that has probably given rise to the erroneous con 
ifption commonlv held by lavrnen that plants 



THE I NIT CYCLE 

Thu u mAsauaed only by corfsui hindt of pimti 


‘ breathe** in only carbon dioxide and give off oxygen 

A comparison of the chemical reactions occurring 
in the proiessis of respiration and photobynlhesis 
will show how It IS posHible for some plants to ad 
just ihcir gas relation so that they can live in a 
small cloned chamber In simple terms respiration 
may In expressed as follows Carbohydrate plus 
oxygen forms carbon cboxide and water energy 
lieing rcUdsed Reverse the formula as follows 
Carbon dioxide plus water in the preaence of light 
forms carbohvdrale and oxygen energy being stored 
III the form of food and we have the simplified 
formula for photosynthesis If the volume of car 
bon dioxide evolved in respiration should equal the 
volume of oxygen evolved in photosynthesis, the 
photosynthf sfs respiration ratio would be unity and 
the gas pressure would remain constant 

Effect of Darkneaa and Light 

The process of respiration is a very general re 
ni lion occurring in all living organisms at all times, 
hut the process of phutosyn^esu is more mlncted 
occurring only in green plants in the presence of 
larbon dioxide, water, and light A plant respires 
ut all Umes hut in sunlight it quickly converts the 
carbon dioxide present into carbohydrate by the 
energy of light and may thus maintain the food and 
oxygen cycle, even when in a closed container In 
darkness the partial pressure of oxygen is gradually 
reduced by the respiration of the plant and carbon 
dioxide replaces it but in the presence of light the 
reverse process of photosynthesis occors and the par 
tial pressure of carbon dioxide u quukly reduced 
to practically xero with the result that the partial 
pressure of the oxygen is re established to its former 
value 

4^ven though the theoretical possibilum of a 
green plant living in a closed system appear so 
favorable, it seems never to have been thoroughly 
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atabluhed experimeouliy. However, it ie quite 
commonly known in botanical circlea that algae, 
auch oa pond Kuma, or algae and a amall fiah, can 
live In bottlea of water which are almost, if not en- 
tirelyi hermetically aealed. Alao one case is reported 
in which a volunteer fern has grown for years in a 
sealed soil aample, but apparently no attempt was 
made to extend the observations further 

It sometimes happens in expenmental work that 
a failure to follow the standard technique of an ex- 
periment may lead to interesting rejiults of a nature 
entirely different from those for which the experi- 
ment was designed. The method here dcstribed of 
growmg plants in sealed containers is of that nature, 
being the outgrowth of an observation made in con- 
nection with some exponmenU as to the effect of 
illuminating gas on plants 


Chance Led to Discovery 

In ihetie experiments various plants were placed 
in inverted bell-jars sealed by means of ground glass 
plates and vaseline CircumsUinces prevented the 
dismantling of the apparatus at the end of the usual 
penod of tcu days or tuo weeks and the plants were 
left sealed. At the end of a month all were green 
and growing, apparently none the worse for their 
enforced setiuston It then seemed interesting to 
determine how long they would continue to live and 
grow, so the plants were left unmolested. At the 
end of seven months they were still vigorous and 
healthy How much longer they would have con- 
tinued was not established, because the jars were ac 
cidently broken open. This incident suggested that 
If big plants would grow in big containers, little 
ones should grow in little containent. 

Hie apparatus here illustrated was thereupon de- 
vised It consists of three principal parts* a bulb 
a base, and a plant container which in this case is 
B thistle tube The plant is potted in soil, and the 
apparatus is then hermetically settled at the base 
A quantity of water suitable for the type of plant 
being tested is included in the apparatus before seal- 
ing The "set up” now requires no further attention 
except to allow it to stand in adequate light for a 
part of each day 

An important consideration aside from tlie gas 
cycle of respiration and photosynthesis is the water 



THE CLUB MOSS 

SocA phtHU nuuf be hpt from MunUghi oj in tiaimre 



A TOBA( CO PLANT 

Thu udi thnve vifforoudy uhen lift in $unlight 


<y(le of the plant This also niuM hf aut(»malir, 
otherwise the plant would die from lack of moisture 
in the soil Plants di* not seem to hove the ability 
to take water from the air even though the atmos 
phere be saturated In bulbs siuh as described, 
water that lias evajmrated from the soil and plant 
Kindenses on the walls of the bulb and runs down 
to the base where it is absorbed bv the porous plaster 
of Pans It then rises by capillarity into the soil 
around the routs of the plant and h there ulnoriied 
Thus it again becomes avoilable for evaporation 

Tlie iHtlancc in the gas cytle and water (yile ez- 
jdains how a gnx'ii plant can live in h < loHcd system 
But how can it increase in size^ The answer is 
suggested by a simple biological fait Humus, such 
as leaf mould, is at all times being decomposed by 
niicroHCopic soil organisms to form lurlMMi dioxide 
and water In this manner, by pntling a plant in 
a rich humus containing soil, the plant is lonstantly 
receiving a slightly greater amount of carbon dioxide 
than just that derived from its ov\n respiration 
This additional amount can be utilized in growth. 

Fatal to Some S|iccie« 

Growth IS evidenced in some plants simply by llie 
development of additional foliage, but in othcra 
iheru IS an intcri-sting cyclic phenomenon in the 
death of old leaves and the development of new ones 
to ripluci ihim This is espcciully Inic of finis 
This cvdic replacement of Icnveh srems if» Ik u 
survival of the hltest, the younger tissues Ixiiig more 
\igorous und full of vitality and tin re fore able to 
sujicrscdc tlie older, less active mein Ik rs 

Many 8 iH*ciea of plants eon not surM\T for any 
great length of tunc when hi rmt liially si^ilid in 
this way Among thirty species so far tested, less 
than fifty percent si'i m able to adapt and muin- 
taiii thomselvcs ui such an environment Failure 
to survive may be due to the plants maintaining a 
photosynthesis-respiration ralin wliub is other than 
unity In this cose death may result from auto- 
asphyxiation or starvation, cle|ieiiding upon wliclhcr 
the oxygen or the carbon dioxide is the gas ex- 
hausted. The aatnrated atmosphere inside the bulb 
may cause the death of some sp<f les, since observa 
lions have shown that some plants die or at least 
become pathological when grown in a saturated 


atmosphere Fiivironmental oonditioM inude the 
bulbs arc particularly favorable for many forms of 
bacteria and fungi, and if pathogenic forms are 
present when the apparatus is sealed, they very often 
bring about the (k'ulh of the enclosed plant 

Plants ore often cla-sitied sun or sliadc plants, 
dejiendmg upon the light c'onditions under whuh 
they grow Um hjkI it has been found tliat the two 
tvpi'H natl dilTerenllv in tliese ihambers. A sun 
plant, Aurh as tobuci o ran Itvi fur only a few days 
unless it IS giv( n strong diffus'd light, white a fern 
or club iiio-)S will dll undi r the Kainc treatment, but 
thrive whin kipl in wiak diffu-(*d light Sun plants 
( 4 S a (InsH an rat In r uiiAatisfac lorv for these (hain- 
1 h rs, since the heat that aciompunics the greater 
light iiitensitv IS imprisoned by the bulb and tenda 
to injure the plant 

PlnntH More Aduptuble than Aniraals 

The alnlitv i>f a j>lunl to nurvivi* in a (IomiI sys- 
tern seems to Ihut no rtlutiuii to its evolutionary 
position 111 the plant kingdom, species from club 
niossTH to flowiriiig pliintH have been testi d with 
siini^fiil n«iills Plants which normally require 
a rather higli relative humidity for their best growlli 
seem to do better tbaii tliosi growing best in a dry 
alinospliere Many plants whin taken from green- 
liouhi conilitiuiiH and siubd, will quickly lose all 
their leaves und then grow a new set which Is ap- 
parently la'ller adjuslinl to the moistua* conditions in 
the new (nvironm<.nt So far no plant has produced 
viable seed, thus completing its normal life i yele 
There is, however, no tlieorelu impossibility of 
ilemon»«lrHting suth a complete life cycle in a prop 
rrlv udjusUd container of sufficieiit size This sug- 
gests an interesting senes of cxperimenU 

These grts'n plants living and growing in hermet 
ically sealed containers give an interesting demon- 
stration of the lyilic proc'i'sses incurring in some 
organisms Also the enclosed plants m their form 
and ajqiearanies show ext client examples of the 
adaption of organisms to ihrir environment The 
theory that plant life preceded animal life in Ha 
appeararirc upon the eurih h held by many scien- 
tists and this ability of greLii plants to live the con- 
fined exiMlenre told of here demonstrates the deSnite 
posstbihly that this lould have been tlie case. 



SENSITIVE PI ANT 

Some pbtnU wUl fotJ ap uhen the gla%s u jatreti 
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Beacons of Safety 

^Day and Night, Lighthouse, Lightship 
and Buoy Safeguard the 
Maritime Highways of 
Commerce 



pr-, 





• 'I ■ W 



'.r-:xr 



|PAR1 from lU incwtimablr value to 
maritime coininrrrt the lighthou^ »er 
vice niakc^ a Mrong tientinienUl and 
even dramatic appeal to those of us 
who ha^e ociasion to go down to the 
oea in Mbipa Hte hnlliant far Hung shaft of light 
from some towering hghdiouse and the twinkling 
light from ^me channel hue y are alike the trusted 
fnend of the voyager — nem nu re eagerly watched 
for and none more warmly welcomed 
At the time of the urganiration of the I nited 
States Government there were ten lighthouses owned 
and operated by thi colonic •« Ihrsc had been built 
between 1716 and 1789 when Portsmouth Harlor 
Light was erected Five ether lighthouses were 
under construction by the colonics and Virginia had 
gathered materials for a lighthouse it Cape Henry 
It is of interest to note dial of these 16 light stations 
all are in operation today 


A 40,580 Mile Cooat to Guard 
The institution of a fc g signal system dates from 
1719 when a large (,uii was installed at the Boston 
I ight, *Ho answer shi| s in a fo^ and this gun 
which bears the dale 17U0 rin sull be seen at 
Boston I Ight Station Boston Light was burned by 
the Amerirans more than on r during the war and 
repaired ly the British who howceer on evacua 
lion blew ii| the light For *«even y diereafter 
there wa^ n light shown but in I'lU the legislature 
rebuilt the light on the original lines 

rhi United Mul 'i I ighlhousc Service "is charged 
with the establishment and mamtenanre of aids to 
navigation' Its executive office is in Washington 
D C under th ( < mmissioner of Lighthou!»es 
George R Putnam The service w divided into 19 
lifl^thouM disliirts anl the force is compo^ of 
civilians except in tic three river diblricts which 
are in charge of oflicers I the United Stales Corps 
rf Engineers One or i ere lighthouse depots in 
each diMnel MTvr for the st raf,e unci distribution 
of supplies and apparatus AUo rn Stale n Island, 
New York Harbor is a general lighthouse depot 


where manv supplies for the whole service are stored 
and sent out for distril i tion, and much technical 
work in the way of testing apparatus and supplies 
IS earned on Fach district is provided with a 
lightliouse tender 

The junwiirlion of the lighthouse service covers 
the Atlantic Gulf Great 1 ukes and Pac ific C oast the 
( nnripal interior rivers Alaska Porto Ric i and 
Hawaii and all other territory under the jurisdiction 
c f the I nit( d Slates The Philippine Islands pro 
\ide their own hothouse service and the lighting 
of the Panama Canal aid its approaches is under 



AN HAWAIIAN UGHTHOUSk 
Siiuaerd OH Kmtn laUnd it u 216 fnt abm mo InH 


the care and supervision of the federsl government 

The total length of coastline thus served totals 
40580 Htstute miles, and to safeguard this great 
stretch of our shores calls for a total of 16 173 aids 
to navigation of which 5 799 are lighted and 10 574 
are uolighled Under the heading of lighted” Are 
the mam lights minor lighh light vessels gas buoys 
ind float lights Under the head of ' unlighted aids” 
are fog signaU radio fog signals, submanno signals, 
whistling buoys bell buoys, other misrclloneous 
buoys and day beacons 

The term minor light includes post li^ts and 
small lights generally not attended by resident 
keepers but looked after by persons living m the 
vicinity Light vessels are as a rule to mark 
off shore dangers or approaches to harbors where the 
building of a lighthouse is not practicable or eco 
nomiral Gas buoys mark important channels or 
shoals and act as general guides for navigation 
Float lights are small lights earned on a float or 
raft and they arc used at the less important places 

Buoys and Spars Most Numerous 

Fog signals include various types of air and sub 
nunno sound producing apparatus and radio signals 
for thick weather Radio fog signals are low 
powered radio stations sending automatic signals 
from lighthouse or lightship, which are roceiv^ by 
radio compasses on the ship and enable navigators 
to obtam their beannga Submanne signals are 
auxiliary fog signals, which ore sent out from bell# 
operated under water Hiey are usually placed on 
light vessels Whistling and ^11 buoys are operated 
by the motion of the buoy in the sea 

The most extensively used of all aids to naviga 
tion are buoys and spars of various types Day 
beacons include minor fixed stntotures which do not 
uirry a li^ the most common being a post or 
spindle beanng a target of dutincUve shape and 
color 

It n of mterest just here to record die total num 
her of principal l^t stations, IhAt vosels and fog 
signals throu^out the world. These, however, do 





SHFniCBBt, 1926 


SCIENTIFIC AMERICAN 


198 


not Include the Great Lakes of North America nor 
rlvm beyond the limit of sea-going navigation. 



Ught 

SfatiMs 

ligAt 

Fog 

Signms 

Europo 

North America 

7,428 

167 

806 

T,085 

47 

696 

Asia 

),5,H2 

38 

122 

Australia and Oceania 

7S5 

.3 

23 

Africa 

C22 

1 

13 

South America 

398 

7 

17 

Total . .. 

13320 

263 

1,677 


The lighthouse proper is an allended light where 
resident keepers are employed, and the types of those 
vary greatly. The comnion form for harbor or lake 
lights is a combined tower and dwelling of limber 
or bnck construction. For the more important 
lights, the tower u separate from the dwelling and 
generally is of fireproof conslrui tion. The towers 
of this type are of masonry with stairways, lantern, 
et cetera, of cast iron Tliose of a more recent tvpe 
are built upon a siruitural framework of wrought 
iron or steel with an enclosed stairway in the center 
The latest development is seen in the modern rein- 
forced-roncrete towers whiih are now standard 

Evolution of Our Moilcm Lighthouses 
Gimplete equipment of a light station on land 
consists of the light tower, oil house, fog signal 
building, keeper’s dwellings, workshop, water supply 
and drainage system, landing nharf, boathouses, 
bam and other slrmiures Where there is no ion- 
venienl projcctmg peninsula or island or rock to 
carry a lighthouse, some difikult engineering work 
frequently has to be done In some cases, a massnt 
I'ofl'erdam is sunk through the overlying sand or mud 
until a firm foundation of rock or suitable liear 
big material is reached and upon this is built the 
concrete or masonry structure Elscnhere, circular 
steel cylinders are sunk, dredged out and then filled 
with concrete In other cases, as on the Great Lakes, 
cribs filled with stone are placed on the hollom and 
capped with concrete or other masonry Many 
lighthouses are built on the ends of breakwaters or 
pierheads at the entrance to harbors — the existmg 
structure being used as a support, and strenglhened 
to provide a sure foundation and avoid vibration 
The height of the towers is determined by the 
nature of the shore and the importance of the light 
On the Atlantic Coast where the shore is low, tall 
towers are required On the more lofty shores of 



ON A CAIJFOJtNIAN lIKkAKWArKK 
ThiB haritor lighthoute has n htacon of candle poiirr 


the Padfii, low lowers on pruiiiimnt luudlaiidH siif 
fiir Thi tallest lower, at Capo Ilutteras, ih 191 
feet high Cape CharlcH 191 feel, ( ape May 170 
feel. Fire Island 167 fetl, and Cape Henry KiS feet 
an some of llie tallest of our iighthc»iiseN 

The earliist lighting apparatus lonsisied of an 
o|»en coal wood, or piuh hri burnid on the lop 
of the lower The first Boston light um<I tin mis 
toniarv oil burner of the period, the illuininant 
lieing fish or whale oil By 1812, H[Hrni oil, liurned 
111 a lamp on the Argand pnmipul was in gt ni rui 
UHT By Ifi'lfl the hull’s eye **niagiiirirrs'* had given 
place to refits. tors, paraboloid in form and heavily 
hilvered. Then came the Fresnel bus whnh is built 
up of glass prisms in panels — the advantage of 
which coiihisled in the greater brilliancy and the 
fail that a large proportion of the light is loncen 
trated into powerful beams useful to the manmr 
Kerosene came into use In 1877 ond il uliimatel) 


became the principal illuininant — the present form 
consisting of a coiimilnr wuk using five wicks for 
the largest sizes The latest and most important 
lights bum vaporizid kerosene under an mcandes 
cent manlle Acilvlenr and oil gus are used for 
lighted buovh, unalleiided lighted lieacons, el cetera 
One of these, located in Molokini Island, Hawaii, 
has burned continuously night and day since it was 
iiistulLc d in 1911 

File lights c»ii a properly marked toast should be 
■40 close that a vessel approaching land will always 
Ik in sight of at legist one liglil, mid this condition 
w met on our north Atlniitic HeabourcL To avoid 
confusion hilwnn lights, ihi ) are given distinct 
( haraitenstK s and the more important now carry 
nasliiiig or oc'culling lights — the effect being pro- 
duced Jiv revolving the lens or ]>y some form of 
moving shuller which shuts c»ut the light at intervals, 
the motion Iwirig reguluir^d b> clockwork 

\ Bciiin of 712,000 Candle Power 

The range of the light is driprminrd b\ its height 
abuvi MU and its power Tlie highest light is at 
('ape Mendormo, 122 feet above high water, with a 
range of uIkiiU 28 milc^ Tht Mrcngth of illumina 
tioii is nieasiircd in ciiiidlc' jHiwer — the most |>ower 
ful light m this lountry being at Navi-sink. New 
Jersey whii h throws a )h am of 7l2,tHNI c andle 
powir 

In iBHc of fog, the work of the lighthouse is taken 
up by the fog siren, whiih ina> be disiriiied as a 
powerful whiHile and horn operated inlennitlently 
b} steam or lomprrssid air 

The liglitlioiise service inaintaitis light vessels at 
UJ stations Till y arc generally i mploved for mark 
ing danglers at sea, approiiches to harbors and ini- 
|>ortan( (muiiIh in the ffj|ir<-es of vessels, m locations 
where a lighthouse loiild no! lie built Their equip 
incut commihIk of powerful lights at the niaNt head 
Sirens and ^ubinariiic liells. Simt* they must stay out 
in all weathers thiy are stoutly liuill with a high 
fm board and heavy mooringn (direful provision is 
made for ihc coniforl of the crew, whicli consists 
III a fir^l class vcssil of four or five officers and ten 
or eleven men Although the work of the service 
|H pninarilv lomenicd with the niainlenamr of aid-* 
li> navigation the rctordi of the service arc replete 
with niHiiv heroic resiues of persons or ve^sela in 
cliBlrrHs — ilic arinijul report for 1921 recording 12S 
occa^ioiiM 111 which salvage of life or properly waa 
rendered b) employees of the lighthouse service 
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Fingerprints as Identification Marks in Ancient Greece— a Brief for Early Trade-marks 

It will proiial)!) be news to our nailrrs to know that a knowledge of finger material by a stamp or die 3 Painted linear ornament made regular by the 
pniitb may bt addl'd to the list of Greek ui hiexenn iits We present a most poller's wheel 4. The nearest atlual type eorresponding lo ihc ancient Creek 

interesting senes of piituren reprodui^d from “The Argive lleraeum*' by Sir terra cotta » fingerprints from Scotland Yard 5. At the^left ii the base of a 

Charles Walston I iti H, Ph I) ( Honghton-MifBin & Corapanv) Sir C.harles small “tear bottle” with a print resembling a fingerprint;* at the right, base of 

belief's that tin (fmks nnogni/ed the remarkable indixidiiuliHiK tharailer of a 6i*-al or vase foot bearing a fingerprint pattern. 6 Fnlargemenl of the base 
fingrrpnnts and in ide Miini practiral applieation of this discovery, such as tht so as to bring out the pattern 7. The base itself and at the left an impression 

Use of a lingerprint a seal or trademark He supports his theory with cogent from a tear bottle base 8 Modem vases made to test whether the Greek 

arguments and thi \iiv iiili resting iHiiitrations tend to di monstrale this, par patterns were due to the potter cutting the vase from the wheel by a string. 

Ill iilnrl), examples niinil>ered 5, 0 and 7 The little -*eal or \ase foot is the 9. The bases of the vrooden vases show no surh fine lines as the Greek examples, 

foundation of his theory whnli wii** tc'sh d b) iumpan^ons with fingerprints 10, 11, 13, and 14, are given as examples of engraved stones, gems and ivories 

in ill! Ositon Laboratorv and in the files of Siotland Yard Tie considers that showing primitive work nearest in shape to the fingerprint lerra'^otta fragment 

regular i^tamps and dies were produi'ed and thru pressed into the softer material IZ Wi are not deceived by \he unintentional fingerprints of the potter as shown 

The \uriniis examples mav l>e briefly nfirred to as follows ] Incised free on an Egyptian wine-jar stopper The archeologist has constantly to be on hla 

hand lines madt regular by the pollerV wheel Z Impressions on softer guard against false conclusions drawn from purely circtunatantial evidence. 
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COMFORT, Sl’EH) AND SAFETY 


Thru utre the rfguUemtHlt for this rxpren enuter iphieh ii 76 feet long with 13 foot 6 wcAn bfom Perfea in her appoinimi nu ami phinomeaal in peiformanrr, ihr latonl 
itgregnttt all the opeiatlng funetiont from the gaartera of the matter, thereby atianng pnoaey while the mechanuM drngn aceompluhei a tperd of 14 milet per hour 








AN UNIQUE I'EATliRE 

The tpater4uhHcMed ctUless rahher bearinsj used throughout on the propeUer shafts are unusuaL These 
are grootfed stnraUy opposite to the turning direction of the shafts thereby forcing water through the 
bearings at aU times Such flexible bearings uct to tUminfile inbralion by holding the shafts in perfect 
aUgnmenl and also do away k,itk the necessity of peric^tcal otltng 



MAYBACK ZEPPELIN ENGINES A NEW TYPE OF Hlil L DESIGN 

RevesMe engflnts like the above, of 450 horse potuerp form the power This has been created by embodying the methods used in Zeppelin au^hips Double planking and oak 

plant. Coordinate control makes possible operation Oi a unit; complete frames reinforced with shrl, are stiflened by a separate frumiwork constturted of specuU corrosiow- 

reverse being accomplished in six seconds proof duralumin which li not only strong but exceedingly light 


A Zeppelin Express Cruiser 


Leuont learned in ihe air have now been applied to the water. A new 
type of expreu cruiser has been demonstrated which has a light hull rc>in< 
forced by a separate duralumin framework, thereby assuring ample strength 
to carry powerful engines sunilar to those of the dirigible, £aOs An^^Us 
Three 12-cylinder V-type motors with roller bearings throughout, in 
place of the usual babbited bearings, develop 1,350 horsepower at 1,400 
revolutions per rainote, consuming .42 to .48 pounds of gasoline per horse- 
power hour Special carburetors render the engine fireproof 


A central control at the bridge, operates the three motors in unison. 
One cam shaft controls all the \ul\es Tins can be shifted so that the 
motor will dri\'C ahead or aslim without a clutch, complete re\ersc being 
accomplished in six seconds. Compressed air is used for starting 

A new type of quiet running gasoline electric generating set is used, 
which furnishes power at 110 volts, so that all accessories may l»e of the 
usual household standard This generator can bo immediately set into 
action bv throwing an electric switch in any place in the hoof 
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1 lib \i L-MbTAi Aimhip, MC-J Has a Gas CAPAriTY ur 200,000 ( uBic Fer and a ( jiciiinc Ranla of 2,200 Milks at 70 Miles Plr Hoi r 


Metal versus Fabric 

AU-inctal Naval Airship in Which Duralumin Plating Is Used as an Outside Covering 



IHK stilislilution of inotal for wood and 
woven fabric in the tont»lru< tion of uir 
planeH ih one of the outstanding sue 
ceases of the past few years of airplane 
design and construction It was 16 
)ears ago that the Scientific Ameruan offered a ten 
lHli\e design for an all metal plane and pointed 
out the advantages of «lrength, reliabilit> and high 
s|)eed that would iharaiterise a fully streamlined 
monoplane mai'hine, if it were built throughout of 
one of iho new metal allots To the Junkers uir 
plane, produced some eight years later, m due the 
iredit for the first Bucressful demonstration of the 
pructuability of an all metal plane Sint< that 
time, progre«« has been so rapid, that practitally 
all of the lip to-date ina(hiJii*s inibody metal eillier 
111 part or entirely in their (onstruttion It was an 
all metal plane, it will lie remrnilM n il, that rar 
ried Cominandpr Byrd on Iiih nieinorabli trip from 
Spilxliergcn to the north pole and hack 

The use of metal ha\ing proNed such a siuns** 
in airplane ronstrurtion, it was inevitable that some 
progressive engineer would altnnpt its use in the 
mnslrmtion of airships, and it is now huiic five 
years since a group of leading automobile manufui 
lurers of Detroit authonxed thnr ihief engineer, 
Ralph H l'|>son, lo proceed with his d(*signs for an 
all-metal ship The tonfidenre whiih led the Air 
craft Development Corporation to enter ujioii the 
heavy expense of this investigation was IwHcd upon 
a ('onsideration of five notable advantages whuh 
siuh a ship would possess over the present skeleton- 


frame, fabrn covered dirigible These are strength, 
resistance to complete fraiture, lightness, fireproof 
r|ualily and durability particularly as rt'gards re- 
sistance lu the effects of the weather 

Mr Upson saw that to bring the present rigid 
airship up to the point of efficiency realized by the 
metal airplane, in its own field, would be a problem 
of engineering and production An airship of this 
lyjM* must l>e fireproof, weatherproof, durable and 
firm III Its structure, able to meet and carry through 
in any kind of wcath* r that it may encounter, and 
lastly, economical in the ii«e of gas and ballast 

Uae of Metal Cuts Down eight 

I* xpcrience with the present dirigibles has shown 
that, after nut ho \ery iiihiu months of continuous 
sc rvice and exposure to the atmosphere and weather, 
ihc fabric i on ring deteriorates so rafiidly that the 
^hip IS no longer safe to navigate, and when that 
|Miiiil IH reached, the old coiering must lie reino\pd 
tind Hfi entirely new one put on 

The Rrst dougn, which was for iin express airship 
cif l,600,f)00 cubic fret, mealed a load-carrying 
(upatilv, speed and power efficiency superior lo that 
of the larger fabric covered ship, Shtnandoah 
Moreover, in summing up the state. nient of weights, 
the encouraging disclosure was made that there 
would lie an actual reduciioii in weight as compared 
with fabric-covered ships. This is due largely lo 
(he fact that the oulnide metal plating not only 
carries the tensile and shear stresses, hut also, by 
HO doing, reduces the size and weight of the internal 


framework For we must bear in mind that, because 
It yields so rapidly to pulling or stretching loads, 
the outer fabnc cannol take care of the shearing 
stresses, its only function u to resist the air pres- 
sures developed in flight and to give to the ship the 
necessary, unbroken stroamline form. 

In the Shenandoah the shearing stresBes were car- 
ried by an elaborate system of diagonal wires be- 
lwt*en the various intersecting points of the metal 
framework Were it not for these, the bending 
stresses on ihe hull would rouse the framework in 
twist out of shape Just here it is interesting to 
note ihut Hear Admiral Dvson, one of our ablest 
engineers, noted on his inspection of the wrecked 
ship that several of these diagonal wires in the 
framework, either broke or pulled out from their 
connections at the intersections of the main girders 

Both the mathematical and experimental investi 
gallon of Ihe metal ship showed that the metal cover 
can take care of these stresses with a cTonsiderohle 
factor of safety 

Compared with the fabric-covered ship, the metal 
clad has but one surface layer as against five 
layers (exclusive of frame I from outside lo inside 
luimely first, the outer covering fabric, second, 
the shear wiring, third, a network of winng to take 
the gas pressure, fourth, the c nrd nettings, and fifth, 
the gas cell fabric lined with goldbeater skin To 
these must lie added the mam framing of the ship 
As compared with the above, (he metal-clad ship 
consists of an exterior gas-tight, metal-covered shell, 
to the inside of which is riveted a system of longi- 
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THE ALDMLTAL CAR 

The /ramoif ani the cvrricfsfni xUm mnd foer are of special iaralumin metal 
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tudinal and trantvfnie girders which, biHuuM the 
shear stresses are taken iii considerablt part by the 
metal cover, is relatively raurh lighter than the 
corresponding mdependent framing of the fabm 
covered ship 

For several years past the Aircraft Development 
r orporation has earned on a series of investigations 
in the navy wind tunnel in the laboratories of the 
Genera] Motors Company and at the Bureau of 
Standards, Washmgton, D C 

It was decided to build at firvt, a small expen 
mental ship of 200 (KK) cubic feet capacity whuh 
is about the size of the largest known non rigid 
blimp that has so far be in lonsinicted in this 
country At recent hearings before the Committee 
on Naval Affairs of the House of Representatives 
the leading officials of the company including Ralph 
H Upson Chief Fngineer and Carl B Iritschc 
(. eneral Manager appean d before the commission 
and presented the mass of data which had lieeii 
gathered As a result it was decided that the new 
hhip should be built for the navv to be umcI in ex 
penmental service and fc r general training purposes 
and an appropriation of l(X)000 dollars was ncoin 
mended 

As regards the matter of construction instead of 
building the girders of triangular cross section, with 
thiee longitudinals laUned together comparatively 
simple girders of modest proportions will be used 
for short spans, inlercostals, and stiffeners These 
are formed out of a single sheet and finished in a 
punch press Various sample control members such 



READY FOR RIVETING 


A mmn UmgUMitnal member Ueed up m the /igs There 
ere ne atr^hi membera, eil being carved 


as hns and rudders have been built and 1 >adid with 
sand to the point of destruction la every cise they 
have exceeded the designed factors of safety In 
fact samples of most of the other members and 
details have been made with the result that tl)e actual 
building of the ship will be mainly a job of re 
production 

Sini r thr 200,000 t ubn foot capacity ship which 
is to be built for the Navy contains no separate gas 
cells but consists essentially of one gss ciU formed 
by the metal covering il will be realized that the 
matter of gas lightness is all important The seams 
of the metal both longitudinal and lateral are lap 
iiveted with three rows of rivets to the scam To 
do this work a most ingenious hub riveting m lehinc 
has been developed by Fdward Hill f nneilv of 
the naval aircraft factory at Philadelphia which is 
capable of putting in 7 SOO rivets pi r hour Ibree 
small wire rods puss through the up|>ei arm rf the 
riveter and punch ihiir way thrnugh the plates 
They are then sheared off and the rivet hiadb closc*d 
» ill of these opeiations bein^ automatic and eon 
tinuous The all iinpoilunt quesiii n of pis tightness 
has been solved by these triple nvctccl si ims It 
was already known that riveted sic 1 1 gasometers are 
much tighter than any holders made of fabric and 
hence the same niutivc rivet spi ing wis adopted 
us IS used in gasometers Ihe rust that works into 
the seams of a steel gasometer assiMb greatly in 
making them tight, and this qiiuliiy is supplied in 
the airship by using a specially pn pired seam dope 
Here again surprising ri nulls wtie obtained Care 
ful tests have shown that this rivet and dojie con 
struction averages, in the specimens tcstid less 
than one tenth the leakage usually specified for 
goldbeaU r skin fabric 

Zeppelin Shape Not Efficient 

Another advantage of the use of metal covering 
IS that It eliniinates the flipping and the moMun 
absorption whu h are common to fahni ( ntics 
of the use of metal coveruig have claimed thit it 
would foil due to flapping and vihratioii cfTrcts 
Laboratory tests however have shown that, after 
rninbined flapping and torhioiial stresses, earned 
to the extent of many millions of movements, there 
has been no depreciation in the strength of the metal 
Distortion of the ship from its original circular 
form IS prevented larpcly by the double curvature 
(longitudinal and transverse) i f the hull surfic^ 

We have already remarked that the experimental 
investigation of the proposed ship brought several 
agreeable surprises Among these is the fact that 
a ship with a fairly short and compact hull is mm h 
more easily dnven than a ship of the tvpical 7ep 


(Him tv pc /ippelin believed llial for ease of pro 
pulsion a long ship uf relatively small diameter 
was neccssaiy and subsequmt construction has been 
guided appanntly bv thit same belief but the navy 
wind tunnel experiments show that the new plan 
hull form has a lower nsistance for equal volume 
than any shape hitherto produced The length 
diameli r or fineness ratio of the hfC 2 is only 28 to 
1 that IS to say the metal i lad ship is only 2 8 Umea 
Its diameti r in b ngth whereas the Shenaiulttak wav 
8 6 to 1 and the L Anf^elei is 7 2 to 1 

Early this year in an address before the Society 
of Automotive Engineers ( hief Engineer Upson 
made an interesting icinparisin of the new ship 
with the ShenanA wh as regards their relative longi 
tudinal Htrenglli He states that the worst bending 
moment for oidinurv ojierali »n lonsidered in the 
design data of the Shtnandoah was reached at sn 
angle rf pit h o( six iltgrets relative to the aii and 
at a spied of U> miles per hour Assuming hydro 
gen infl'ition at tin bl^wuff pressure of 10 milli 
meters a safely ficl r of i (>8 is indicated in the 
top ]rnp.itudinsl me ml ( rs Ibr Ifr 2 (metal cladi 
iindi r the suite londilioiis except with blow off 
pressure of 100 nullum U is shews a minimum longi 
tudinal fa lor of safety of 9 0l Ihi fabric cover 
mg >f the Shi rutndo ih offered practically no re sis 
linec It lM^dlnr^ sUesses The instant such sirenses 
were ipplied the fubni stretched throwing the 
wholi load upon the fr icwork In the metal clad, 
the cuter metal i overing assists very materially in 
1 irryiiig suth stresses 



A IILIL SKTION 

Thu jAowi srettona of tlr longttiinal and Iran v r 
membert attached to the outer dufulumin covering 
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Lookini, Up tuk < u ago Rivn taoM Lakl Michwam 


What Lowered the Great Lakes 

Jupiter Pluvius, Not Chicago, Mainly Responsible for Low Lake Levels 

By J Bernard Walker 



|0R the past nine >ears the level of the 
Great Lakes has Iren sinking steadily 
Look at the diagrara at the bottom of 
the following page shown g lake levels 
from 1860 to 192'> Today they an 
2*" in hes below normal Those low levels art 
causing serious conrern — as well they may The 
Great Lakes' shipping which has earned 110 000 000 
tons of freight during the open season is alarmed 
because the vanous channels which were blasted 
or dredged by the army engineers to provide 22 feet 
of water now show oi ly 20 feet and since ships 
cannot 1 ad to their full draft there is a resulting 
loss to the carriers of about three million dollars 
per voar V ir oui harhon are similarly afTi led 
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TO STOP EROSION 

4 anyptui edit for the tubme gvJ ian houn 


and if llie lowering of the levels continues costly 
dredging will have to be resorted to Suburban 
residents alike in the wtly mansion and the modest 
bungalow find that the water which f irmerly bor 
der^ their lawns and grass plots has receded until 
wide stretches of mud or shingle spoil the appear 
ance of their homes 

Chicago Not the Culprit 

Let us now turn ir thoughts to tho largest of 
the lake cities Giicago In the early years of its 
growth Chicago all wed its sewage to flow into 
the small Chicag River a few miles m length 
which empties into Lake Michigan From Lake 
Michigan Chicago lakes its drinking water As 
Chicago grtw in { ipulation the inevitable happened 
and the city was visited by serious typhoid and other 
epidemics The I at lena got into the drinking water 
To remedy this conditu n Chicago dug a large dram 
age canal 214 feet deep from 161 to 300 feet in 
width and 28 miles in length from the Chicago 
River to the Des Plaines River which empties into 
the Illinois River This in turn empties into the 
Missouri Rivir The canal was cut with a down 
grade from the ChicapO River to the Des Plaines 
River and the Chicago River was dredged and 
widei ed Hence when the canal was con pleted the 
flow of the Chicago River was reversed and tlie water 
flowed from lake Michigan by way of the canal into 
the watershed of the Mississippi River Today, the 
water from Lake Michigan flows at the rate of about 
8000 cul ic feet per seiond from the Lake to the 
Missusippi Basin carrying with it the sewage of a 
city of 3 200 000 people 

The withdrawal of this amount of water has low 
ered the levels of Lakes Michigan and Huron by 
five inches 


fhe drainage canal was opened in 1900 and in 
the eight years that followed there was plentiful 
rainfall and the drop of five inches was not notice 
able Nobody ihou^t or cared anything about the 
matter But in ihe year 1909 Ae level of the 
lakes began to fall and people began to adc why 
In 1917 there set in a penod of diminished rainfall 
which has conUnued to the present day with the 
result that the lakes are at a lower stage than at 
any time since 1860 Our diagram showmg the 
fluctuations of the levels in Lakes Michigan and 
Huron tells the story 

Now when it became manifest that there waa 
taking place a steady fall of levels the great mlies 
that iordir on the lakes and the vast shipping in 



HOW WATLR UNDERCUTS 
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teitsts began to look for a calpnt« and they thou^t 
they had fooBd it in the Chicago drainage canal. 
Thanfca to a widespread {nation-wide in fact) propa* 
gai^da, the public has bwn led to believe that the 
whole trouble abould be charged to Chicago. 

lUa ia unjiut , for, as government statistics show, 
Chicago ia responsible for only one-fifth of the 
shortage— 20 inches being due to small precipitation 
and rather high evaporation, and only one fifth, or 
five inches, to the water ^awn off through the 
Chicago Drainage Canal. Let ua turn to the records 
of the Weather Bureau. We quote from a recent 
report by P. C Day, head of the Bureau *The 
longest period with precipitation continuously below 
normal over practically all portions of the basins, 
embraces the last eight years of the period 1917 to 
1924. • . • Including 1925, the period is in- 
creased to nine years. Tite average deficiency for 
the entire watershed during thu period was more 
than two inches per year and ranged up to six inches 
or more in some portions.’* 

Engineers Can Clrcnmvenl Climate 

To understand how from two to six incha deficit 
could have pulled the levels do%ni to the present 
stage, study our map entitled “Great Lakes Drainage 
Basin,” from which it vnll be seen that the deficit 
waa felt not only over the lakes themselves, but over 
the land area drainmg into the Lakes. 

From all of thu it will be evident that the low- 
ering of the lakes is not due so much to the struggle 
of Qiicago Co solve its portentous sewage disposal 
problem os it is to climatic conditions. 

Chicago is not the only center at which water is 
being ortificully drained out of the Great Lakes. 
We have before us a letter from the Secretary of 
War, transmitting letters from Brigadier General H 
Taylor, Chief of the Corps of Engineers, and reports 
by Col. J. G Warren and by the Bewrd of Engineers 
for Rivers and Harbors, dated 1921, from which wo 
learn that the Chicago Drainage Canal was then 
withdrewuig 8,800 cubic feet per second, the 
Welland Canal 4,500 cubic feet per second, the 
Black Rock Ship Canal, 700 cubic feet per second, 
the New York State Barge Canal 1,000 cubic feet 



FACTS ABOUT THE LFVELS OF THE GREAT LAKES 

dkgrm ahem Iks surtarfon s/ tka Zs*^ a/ Askes Harea osd JUtdUfan. AsiMr dZsfrain i$ a loniitmdimal section ohowing the depths md recent mean stuUen IsobZs 



GREAT LAKES DRAINAGE BASIN 

AND 

CONNECTING WATERWAYS 


WATERSJIH) OF THE GRIAT LAKtS 
ft is not extmstve and drainage to the lakea u amall The 
*npply M nor great enough for the demand 

per second, and the Niagara Power Companies, 
50,885 cubic feet per second — all of these with- 
drawals having their effect upon the le\rl of one or 
all of the Great Lakes, except Lake Superior The 
outflow from Lake Superior is control led. by sluice 
gates, and the lp\el of that lake can be maintained. 

If the raising of the lakes hy over two feet was 
mainly de|)endent upon the rainfall, (he outlook 
would be extremely alarming, although the Weather 
Bureau report on lake levels has this to say “It is 
therefore safe to predict that fluctuations in the 
amount of precipitation over thu region will occur 
in the future as in the past, and we shall again ex- 
perience the generous distribution received during 
(he earlier years of rainfall measurement in this 
region” But, fortunately, we do not have to rely 
exclusively upon the caprices of the climate, for 
It IB within the resources of skilled engineering to 
raise the lake levels to any desired stage and main- 
tain them at that stage independently of the rainfall 
fluctuations. Fortunately, the matter of artifirial 


withdrawal of water from the lakes is under strict 
finJeral Mupenuiun The pi^rmissions to draw water 
whuh have been made, were granted as a temporary 
<ir eiiiergciic) niCHhure only, partuularly in the case 
of Chiiugo, whose permit is n vocable at any time 
The corps tif army ingineers, whuh has immediate 
hiipervuioii of ihiH maUir, jh jealously guarding the 
intcniitM of all conn rued in this matter, and in the 
report above referrc<) to I hey urge that no further 
permitH for the withdrawal of water shall be made 
But, by fur the most iinporlunl and effective 
melhnd of raising lake livrls is h) the construction 
nf submerged weirs at the eiilrunee to tbe Sl Claire 
River at the Houihirly iiid of Lake Huron and at the 
entrance to the Niagara River Huve wein would 
present a parlnularly diffifiilt engineering job 
and the lohl, in ronipansnn with the benefits re- 
I rived, woiiM be (oniparatjvcly light The natural 
outflow from lha laki's would continue as before. 

Niagara Falla In Danger 
We pnwnt two diagruins showing conditions at 
Niagara Falls and one of the plans by which tbe army 
engineers would prrnianeiilly restore their beauty. 
Because of the great amount of water which flows 
over the center of the llorsrhhoi* Falls, there is a 
serious and rapid uudrrLUUiiig nf the cliff, mod at 
low water, long strelihcs of the crest line near the 
Canadian side and near Goal Island are laid bare 
The army engineers suggest tbe building of a curved 
submerged dam a certain distance back of the Horse 
shoe Fulls, for the purpose of diverting a large por 
lion of the flow toward the shoaler portion of the 
fulls and reducing the amount of flow at the center, 
where the undercutting is taking place. With such 
a work installed, they claim that not only would 
the scenic beauty be permanently preserved, but it 
would be possilde to double the amount of water 
that IS used for hydraulic elcfinc power. 


[ In our October issue, tee shaU deal with the Swif- 
tary District of Chicago and describe the great 
seuage treatment works tthich tvUl ultimately 
reduce the amount of uattr that will be drawn 
off from Luke Michigan 
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Two of the groujw in the Amenran Museum of Natural History, ore nhown 
at the top and holtnm of this page In iht (eiilor, at the left, is a picture of a 
(mted hasili^ and oppo«ite is a photograph of a headed lizard All of the 
lizards shown were photographed from life hy ProfcHsor Haymond L. Ditmars 


Four Interesting Members of the Reptile Family 

fusenm of Natural History, are ohown The upper group » known as the rhu 
hi (enter, at the left, is a picture of a planned by Dr G K Noble of the i 
graph of a headed lizard All of llie The lower picture sives us a fflimpse u 


The upper group is known as the rhinoceros iguana group The group was 
planned by Dr G K Noble of the American Museum of Natural History. 
The lower picture gives us a glimpse into the home life of the Igutnid lizards 
of Lower California, and shows the great diversity of forms foundL 
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TIIIi, tlKST GOLD UKtDOP 
The first goid dredge butU to do, on a large scale, whnt the tndtM-tdaal ptospcctar dtd 
with the pan Compare this with the huge machines shoun in adjoining illustratiun'^ 
which dig JSjOfH) yards per day 


MAS^1V^ ijO\ 1) liRkl>Ch uy I QUAY 

Thu huge machine tccightng JfiOO tons, tuts its nun ihannif thioiifih the gold beat 
iHg nver sands, sifting out the fine fiakt s of gold and depositing the iiaste sand in 
plit s on eitht I side of the tkoitmi 



SIDE VIEW OF FLOATING DREDGE 

7A« endless chain of buckets at the right is scooping up matenal from nver bed, 
vhick is detivered to screens within the hull where the fine gM bearing sand is 
retained and the gold extracted 


FRONT END OF LADDFK DKEDi.E 

This ladder can be lowired to uorh at a depth t*i ftl feet Each bucket ueighs two 
tons and can scoop up 14 culm feet Lath boat tan handle ISjfHHi cubic yards of the 
gold bearing giavcl per day 


Huge Gold Dredges of the West 


The worlcTs biggest digging job is undcr^ way on the Yuba River — the 
historic producer of millions of dollars in the days of the California gold 
rush. In thiB region, six gold dredges, successors to the **forty-niners^ 
and their “long Toms” have dug 3^,000,000 cubic yards of material, 
and a survey of the gold-bcanng sands shows that they have ten years of 
digging ahead of them Already, six of these great dredges, each costing 
from 700,000 to 1,000,000 dollars, have recovered 50,000,000 dollars in 
gold. The pioneer miner, working in the California stream beds, was able 
to dig and put through his sluice box only a few cubic yards of the gold 
bearing gravel in one day, but each of the modem gold dredges, working 
24 hours a day, handles 15,000 cubic yards, that is to say, it does the work 
of many thousands of the pioneers of *19, Bncfly, the gold dredge may 


hr described us a bucket elevator mounted on a poiilnon or barge, with an 
opening or well ui one end through which an endless chain of buckets ih 
ci|»eratcd The buckets pass over a large circular tumbler at the lower end 
of the digging ladder and the entire bucket line is o{>erated by a power- 
driven sjirockct or tumbler at 'he up|>er end of the ladder The ladder is 
lunged at its uppi r end and its lower end may be raised or lowered as 
desired The bu( kets carry the gravel up to a hopper from which it passes 
into a revolving screen which *«eparatcs the gravel from the gold bearing 
sand The coarse material is then tonveyed to the rear of the boat. The 
fine gravel and the sand pass over Tifilrs or tables, wliere mirrury amnl 
gamales with and saves the fine gold The dredges are of massive con 
struclion The ladder weighs 250 loim and the lower tumlder 20 tons 
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THF VUI AGE WHICH HAS FGHNISHED MARBI F FOR NFARLY Alt THF SCMPTIIRES OF THE MODERN WORLD 
Thr uhue drifts that look Ilka snow oik the sides of the hills are really the unused fragments of briifuint u/hue marble thrown oul on tht dumps of the many quarnes 


Snow-white Marble of Carrara Still the Best 



HOW TIH MASS Oh MAUUI h LOOKS IN |*LA( fc. 

Quarrymen earefulh study the \tfface of tach * xpou’d layer, to determine juU 
hon laig* solid btock> cun best be rut from it 


IHE great sculptors of antiquily worked under a double handicap. The 
rules of their art were still to be formulated and, worse still, they had 
to search out and test their own nmterials. The first really suitable 
Htoiie to he disiovered was the marble of Mount Pentelicus, in Attica. 

^ From this marble were made the famous sculptures of the Parthenon, 

III Athens, most of which were removed to the British Museum by Lord Elgin 
Another famous ancient marble was that of the Isle of Paros Best of all, however, 
IS the marble of Carrara, a small town in southern Italy This marble was discovered 
in Roman times but was then called Lunon marble, from the Roman town of Luna, 
i loMC by After the fall of Rome, the Carrara quarries were abandoned for centurm, 
until the architectural renaissance of Italy in the Twelfth Century Since then, most 
of the great Mulpture of the world has been done in this Carrara stone 

In the mountains near Carrara all the factors of earth history ha\e combined to 
produce a stone of extremely uniform texture and color and broken by very few 
fractures The largest hloiks of perfect marble ever quarried have l>een obtained 
from these beds Among the six hundred or more separate quarries which have 
been opened in these mountains, only a few produir the very best grades of marble 
In other places the original i ha Ik was nut pure enough and the marble lacks the 
clear while color which makes it so much admired 

Since the World War, the graves of the many thousands of American soldiers 
who died and were buried in France, have been marked by temporary wooden crosses, 
“row on row” For some lime past, the Amencan Battle Monument Commission 
has been thoroughly investigating the numirous available materials with which to 
replac*e these crosses in order that they may endure indefinitely American granite 
— hard, durable, but expensive — was given consideration, but Carrara marble was 
hnallv chosen beiausc of its beauty, greater accessibility and because it could be 
worked comparatively easily 



MODERN TRANSPORT INVADES THE QUARRIES 
Automobile trucks now take the place of the thousands of slaves, mostlr captives of Mr, 
whose labor worked these and other quarries in Roman tunes 
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FA'FN HOUSES ARE OF MARBLE 
iiaaU /latmetits of niarlUe, even of iho bvst giuUitjf, are to rommon in 
LiOrntra ihat antone can bui/d hii house of them 


CKtAT BLOCK*? DESTINFO FOB UORkS OF ART 
The (arrura on the .pot and thn shpp.d to sndpturs and huddn. uU ot.r 

Ihe auluitl irur/i/ uho wsr \t in the produuion of btmmjid nofk\ vf ait 



, . j TIMES THE AfUaENT MODE OF TRANSPORT STII L PROVES TO Dt THE BFST 

rIMouth motor truckt and i' '"T*' "/ '**• I" »» cnormourh 

■ rong aagont, etaun by ipant of oxen, /ail at mat done when Uiehelanittlo uas aong the Cartata marble for hit gitatnt teorkt 
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Novel Devices for the Shop and the Home 

A l)e])artment Devoted to Kcccntly Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkins 



The clasp rcIcasi'M thi rake 
Engliah C ako Pan 

W h ore apt to tiiink lhal nur Enalish 
linllinn lut k invfnhnn ^hen ll comes 
111 linuM hold uriK It's hut iIiih ih not ihe 
I asr Bi iH islitiHn liv tiu illiiHiraliim of ihe 
(ske lin wiih a split nm ^h<n ilie i nkr 
IS bakeil, the pan is reimm d from the nvrn 
(III riasp IS liHisenrd and the rakr easily 
released from the metal rine 

A Portable Plano 

A n inventor lias como /ornard with a 
piano ivhich is so portable tliul it run 
he i^rrie^ In an automidnlc with tuse Ihe 
n suits obtained from tills miniatiin piano 
art lat'cllent althnugli of course not lum 
liarable to those ubtaliml fmm one with 
RH notes 'Hus piano is provided with a 
nmovahlr iinJl earryJiig llie slrlnffs nod ae 
lion another unit carrying ke\s of usual 
width and a tluril unit comprising the col 
lapNibb* frame It can be readily earned by 
one man from plan to place and tan be 
easily token apart and packed in three bun 
din ]| can be reassembled in a \ery short 
vpai e of iJmc J be eoiimling luiard the 
stnngs. tile damper, the hammers and the 
actual iilg roils for the liamiiirrH are all 
mounleil os a single unit which may bi 
plaecif between the side frames mi as to 
in Jisetf form the bock of one half of the 
rear of the piano Tlw keys and the carrier 
ujmn which they are mounted form another 
unit wliM h can be slid iiilu piste 

Finiithlng Concrete Roadway 

K OADIIIIILUINC. I, ■iniplirii-H br Ilil* 
machine The concrete is deposited 
bit Keen steel eidn forms set for the proper 



The mlnUlUM piano Is mom than a toy altbonah Ita rmn^ la small 








A arrat labor saver In roadbulldlng 
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Eternal rrst for oM raaor bladea 




This articnlale piano ran rasily be carried In an anlomofalle 



Slipping the cake from the pan 

width of the slab which is to he made. The 
finishing machine rides on these side forma. 
The concrete is roughly leveled by men 
with shovels, then the machine movea away 
under its own power, striking off the eon 
rretfl to the proper level and giving It the 
eorrrt I crown for llie road Behind is the 
lamping hoard which helps eliminate a por 
lion of the air and water in the ooucrele 
giving a denser slab Behind the tamping 
member Is the belt or float This mechan 
ically smooths the |iavrment 

Rosor Blades in the Sleeper 

C AHFLKSS travelers were always throw 
ing safely rasor blades Into the towel 
ru(ks on sleeping cars causing serious ruts 
when the porters emptleil the towel recep 
taclc To obviate this, the Pullman Com 
puny Bupplhd a little bag fur the wasle 
liladcs, but the maiiufacturers complained 
that the blades would he sidd by the porters 
(ind rcsliarprnrd Therefore a slut was cut 
in the Bide walls and the blades were al 
lowetl to ilrop lirtween the outer and inner 
skins of the car In a short time, there 
would be nothing but a small mass of rust 

A Vbible Com-Popper 

W ITH the ordinary corn popper, It la 
necessary to open the popper from 
time to time to note the progress of the 
bursting grain With tlie device a^wn 
flopping ia rendered easy as the Oom f»< 
visible at all tinies. 



A glaM cover for ibe popper 






RriiHivliiB nrwiy rovend ball 


Thf* hififcd raik foldra afamtil th« urn « n 


the IB baiktfl up I the unliidiii^ ptal 
f ini TtiP rifr ib muunlrd un f lur taattn 
Ihnuj run jn a mflal groove atlachetl lu thr 
fluur of iho truck Whin the <agr n to In 
miliMilril thr hingrd raiks Mi wn at iIh 
hack of llio Iruik aw 1 wcrrl m> li al a 
cuntinuuuB track is pro>iiletJ lui wlirtling 
the packagm in thr ngr from the tnirk to 


C lean Milk Inauranec 

C T F\N milk IS as urr I hy ilip Us fa 
111 111 milk binlr I iilainir sii>Hi rn 
thin pat^L Ihi paper fa|H air pr t l I 

from Jirf Hist nl fr in il Ii J 11 *’ 

mcM-at, '• t ihr milkm ii n |H ti k In ii I 
keeps them pi I If I fr in run i n h 
( hr H I !•« % rv r as naif in | n 



roinllng Ihr ball with enamrl 

I rm I t f f Ml iig B| in lit hI i h is pr i 
\ I I ih l\s 1 ng s parair taiKitel hiBIh 
l> tijf It (Il fill lev Th movrmrnf of 
ill I in li IS hrf uglit ab ut by ailjusUng 

II n II I ( ui I at ihr i p I n 1 if the n aim r 

M IS I 1 ^laliai I in ili I rrcoiH 

c I II I I II \| unsi n in ill usan llhs 



Safe leaharr milk koldcr 


Rack dowa to allow ike truck to roll out 


ExpantliBf ixamer for cylindtrs 










*‘l*eep-hol€” for viewing the vaalt coruials of three parti ■ food pan which 

fiirrcA the iliovel into ihr pile of mutrnal a ciutih out and throw! a brake on aulo* f^ta arrurtly over a water pan and a riiver 
Aloklng It Hnrtl for the Dur^lftr Tin* nunHivc rear aule of the tractor ab« matically winch fits both Ifoln near the top of the 

A BANk. in I’oriland, Maine, has in Horhs ull the digping ntrainfi, A load may 4" L li admit steam direrily tn, U|H>n and 

HtHlled n periiwniH BN a dcfcnito he dug ruined, swung mid dumped in an X aniund the food Herein lies the difference 

ugAiiini liaiiilitH aniJ burglurn I hr optical a\rrBgr of thirteen ■iTondi Thia u possible ^1 ^HE cooking devii^* whiih we allow has between llie ordinary ilnublo boiler where 

me< haniim ih tonctainl willuii the wulU hc«all^e iiu unnecesBary burking up and A been on the market for several years food pan simply extends down into the 

of the ^uult and has uii outlet on llu i x water pan. Drain holes In the nm permit 

tenor of the building A sniull hob * ' the slcum wIiIlIi Lundenseu on tbo cover 


rnalileH the |>oliieman on tin heal to mo 
iho mil nor of the hank vuuhn even lliough 
ihiy may be Is low tin ntnir 1i n I A b>h* 
irm of iLnses and prniin tnablis one to 
see tlie entire interior as will us ibe en 
trance of the vmili so that no oni could 
even approach tlin disir wiilio it lieiiig seen 
The prep hide' is imlicddrd In hronre set 
in the masonry on tin stmt IcveL 

Saving the Soap 

I N nearly every household, o considerable 
qiianiiiy of miap is wasted rnrh year oa 
almost aiiyliody will u fuM to use a miuiII 
piece of soap A deviu lias now In in in 
trndureil whii h does awuy with this waste 
It turns unuill pieci ^ of soap into powdend 
form a little ut a Him as medeil niid uses 
11 all to the last crumb All members of 
llie family iHii iiM* till smiit cakt of soap 
without the I ak( eve r i inning in roiita* t 
with the liaiids All you do is raise the lid 
of the soap Imlih r and turn tin handle 
Tlir soap is nil by knives tn a powdi r 
An> Miup eiu pt tlie softer grades may bo 
used 

A Self Contained Loader and 
Sboxel 

O NE man cun eflicicntly operate this 
combination shovel and crane-loader 
built onto a Irnetor In digging niierationh, 
the tractor movc^H ahi ad and the bumper 



Even rhlldren enjoy powderina the nnall picees of aoep 

turning is required As ibe sltovel of llie but it la so efficient that it is Wurth lUiutral 
maehinr raises to its full height il knocks ing. Steaming is the hi st met hod of cooking 


to drip back into the water pan 

A Shaving Brnsh and Beard 
Softener 

T ims shaving brush has three funriinnm 
first to prepare the face for the lather, 
seiuiid to apply the lather itself, and third, 
to nuuoage tlie face after vbailng The 
handle la act at nglil angles to the brush, 
thus kcTpmg the lather away from the 
liaiida. After shaving a delightful bcoJlh- 
ful raaiuuigo can he given by washing thn 
lather off the rubber “fingrra,” dipping them 
in clean water, and rubbing over the face 
until the skin glows and tingles. Lastly, 
the lather brush should he thoroughly 
washed given a lew quick shakes and hung 
up to dry 

Celluloid for Draftnmen 

T hin shms of relluluid ore Loiiiing into 
use as a aubstitutr for tracing cloth as 
It has lH‘en found tliat ihia is evprciallv 
useful for the recording of data, maps or 
■liagrama. particularly thoM which am sub- 
jcTl to frec|uen| revialcm and much handling 
The celluloid which Is usually employed for 
tins purpose lias a matt surface on one side 
rho slicrts are not rolled up but are kept 
flat Ml tluil they arc easily stored in vrrtir.al 
filing cabinets or in large drawers. No 
arparatnni are needcMi between the sheets of 
celluloid 



A cnm^liHHlcr And aliovel combbintioa alUebcd lo ■ tnelor 


thafaca 


Applying llio lalhcT 
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The €irl|riiial oU rrctlfier* described on thli pasc, and uncA In the early eaperi- 
meniHy waa nothing more than a Mamm Irnit Jar, Inntalled on a Fold rar 


Teiking Motion PUiureo 

In out July isaue we described a new lund 
of motion piciurn dial talk (page *>3) A 
waa dink, aomewhai funnlar lu the ordinary 
pboDOgraph record, and bearing in Jis 
groorea (be records of the incidental miuic 
of a moving picture, and some of I he inci 
dental sounds, was perfect ly synchronized 
with the picture film 

J^ooe then we have had the npporiuiuiy 
to see — and hear^lhrsc remarkable pictures 
at a private showing given iii New York 
by the Western t.lrclric (company and 
Warner Drothrn Pictures, Ini^ the two 
gmnpa which hare ronperaled in the de- 
velopment of this new art tirst we saw 
as well as heard Will Mayes so called “Czar 
of tht Movies,*' making a short announce 
ment concerning the future of tlio talking 
motion pictures The ii> nchronizutiun be- 
tween the bps and voice was perfect while 
the voice and intonation as well as the otlier 
acoustic properties were as nearly perfect 
as a fine radio set, fur example, would have 
rendered them. Then wc saw a scene from 
" 1 * Pagliacci ** The clown moved and sang 
in perfect unison, so that the illusion of his 
presence was well nJgh complete^ 

But odd as It may setni to the reader, 
the new method is not ordinarily to Im em* 
ploye<l for reproducing the vuiies of the 
actors of the motion pictures Thu could 
be done, but it is not commonly desirable. 
People have become accuslometl to keeping 
track of the plot through a study of the 
paatonumc, and with the aid of sub-titles 
interspersed wherevir necessary By repro- 
ducing the speech of (he actors the fine art 
of pantomime would be brought to naught 
and an element of the commonplace a jar 
ring note, would often be iii(ru<lure<l Tliere 
fore In a third moving picture which we 
witnessed, ‘ Dun Juan," with liarrymore as 
the stor llie usual printed sulHiilcs were 
used When, however, the wedding bells 
chiineil In the piclurn their actual notes 
were reproduced by the spniking device, but 
at all other times tin arcumpanimml was 
that of a full urchrstra — in the present in 
stance, that of the famed New York 
Philharmonic Orchestra of 103 pieces. 

Thus, In effert, the talking moving pic 
turn should bring the lurgi pirlun houses 
of Broadway, with the spkndid incidental 
music of thrlr large orrliesirus, to much 
■mailer enmmuniti<>a Certainl) a picture 



The oU reclUUr m lBeorporat«a Io m 
Packard Eight. The limntor Is shonni 
pohniag to lha ro BtlBfr 


IS more thrilling more enjoyable when thus 
arcompanicd, ihan ono run off to the tune 
of a piano played by a bored musician 
During the rntiro demonstration the acous- 
tics were cKiellent The material in the 
pliunugrapli disks is much softer tlian in 
thoHo uv'd in commerce and thus many oli- 
jceliunable qualities of the latter arc largely 
(liniinatcd The sound is ainplified hy 
means of an apparatus similar to that u^eil 
with radio sels but mure luiwerful and it 
issues from spn ial cnnrrahHl m(gu|ihunei« 
The mechanical apparatus is remarkably 
simple The shaft dial drives I he film is 
(Hisilively geared Io ibe shaft lluit drives 
the wax record Operators we are informed, 
urr to be trained hy ihe manufacturers, the 
course requiring u few weeks The entire 
eijuipmi lit is said to erwt less tliiin that 
of a pipe organ, and regular m rviee is to 
bo begun BB soon as the new equipment in 
rtady for distnhution 

Thus one more advance in the art of en- 
terulning is initiated and we may see tlio 
last of the squeaky fidfjle and ill tuned piano 
of llin old fashiontd type of moving picture 
house 

* • « 

Keeping GoMohne Out of ike 
CrankcoMO 

As every niolunst knows, oil pumping In 
an engine is causetl by the vacuum m the 
combust Ion chamJier pulling oil up past tlie 
pistim rings. Mow to prevent this cosily and 
damaging fault was an unsolved problem 
that harassed automotive cnginrers for a 
quarter century Six years ago, it developed 
(hat if thu same vacuum could lx creuteil in 
thn craiikcasc, brlow the pistons, the passage 
of the oil upward would lie stopped and the 
Dll pumping eliminated 

Experiments along this line discinaed a 
new objective vastly more Important and in- 
teresung than the original Not only could 
oil pumping be prevented, but conversely, 
all oil troubles enuld bo ellminted by kee|>< 
ing ddution out of the crankcase. 

The evolution of this Idea and its develop- 
ment can best be described by hricfiy irac 
ing the expcnmental wurk of (be past six 
yean— a history which aptly demonstrates 
how failures in expentnenUlinn can often be 
turned into eventual luccess 
In the first attempls to plare a vacuum in 
the cnnkcaw, a vacuum pomp was nsed 
But Inasmuch as (he crankcase could not be 
made air tight, a very large pump was re- 
quired. It was soon discovered that this 
large pomp pulled oU from tho back main 


jN’Bnng of the engine and bearing failures 
resuhr<t Tlie llieurv was wrong 

Furllirr expennunts proved that a V(i< iium 
iould br applied diri'i tly to thi pistons by 
drilling a lioir through the c)linder wall at 
such a point that it Woiih) ngisitr with the 
lower jHsioii ring >#1)1*11 the piston was at the 
boltfim of its stroke Applied lien, the 
vacuum of tlit iiilake siiilioii would hi suffi 
I lent to draw off the oil on its way up to the 
combustion ihamher 

In oriler tlial the oil might be iusily with 
drawn through the hole in the lyhiider wall, 
a groove was lut around the piston inuiir 
diatrly hrmalli tin lowi r ring This slioiilil 
trap the exiesi oil ami Iiermil tlie intake 
siirtinn to rrmovi it larh lime the gnmve 
came opposite the hole in ihi rjlindrr wall 

Weeks of rxptnmrnliiiK finally proveil that 
this methofi vvus not n moving enough of the 
surplus oil — fur the same nason that n 
liquid caiiiiot be jHiured rn|odly fnnn a 
sealed can m whn h but om Imie has been 
punchiil An inlet for air as will an 
oiilhq for oil was nmliil Hin« difliriilly 
was Hurinotinlid by drilling a small lihiflei * 
hole through tin wall of the pi‘*iiin, opimailr 
lh« hole 111 the lylinder wall 

At lut-U enough oil lould he n movi d 
(.really lo i nrtnil rngim smoking 1 1n first 
ohjectivi was aihiivtd 

Having found llmt tin i xeecs nil could be 
removeil fnnn th« pision thus pnvrnling it 
from real hing tin i oiiihnsiion (hanilnr the 
next proliltiii wan wliii to do willi it 

At first an ordinary Mason fruit lar was 
used to lolleii iIh ml rtmoveil from ihe pis 
tons Tlie first time this jar was leslcd on 
a PonI i-ar hIkmiI fivn miles liad bet ii run 
when the car suddenly began to smoke ex 
Gcssivrly The oil removt d from tin pistons 
was III ing earned into the intake manifold 
The quart jar was fulM (Of course a large 
percentagi. of the coiili nis was gisolinr 
(rapped on its wiy down to the erankiUM, 
but the imiiortanLo of this fai I wan not 
realized nl tlie lime ) After lonsHlrrnlih ci 
iwrimi nting an automalie devin was devel 
opt'd lo replace the Mason jar and lo allow 
tho surplus oil to be reiurneil to the crank 
case by gravity 

The system was now fairly successful But 
it did not arcnmpllBli the economy nor obtain 
the oil mileage that bad been hopeil for, 
particularly at high engine speeds finally, 
the idea was hit uivm of mnoving the oil, 
not from an extra groove cut around the 
piston, but from behind the lower piston 
ring or the bottom of the luwer piston ring 
groove. Removing die oil from back of the 


ring proved so sui useful that it waa mode 
a pirniumiil haiure 

Soini of the hr^i iihi nislallalions were 
maile mi traitors to dcirrminc lust whut oil 
saving could bi atlinvid nn lhal type of in 
trriial eoinhustion engine Ihe primary ob- 
jeit was to eliminaiH oil ]iiimping and Iti 
tram of tvils It was di?icovcred liowever, 
that after these iradur iiiMlaliatiuiis ran a 
ft w hours the oil Hid nut lliiii out so read 
ily Dduhoii was being lut down automat 
ji ally beeaust tho more voliiiile elenv nts in 
ihi niixliire drawn from iIk pistons wrT 
In ing vatiuri£(d drawn hack into thi com- 
bustion iliauibir and cunsumrd while thr 
liiavnr liquid mi was n tumid to the crank 
ea-o* Hire the idea of systematically pre- 
venting eniiikiusr ililutinn was born 

liislullntioiiH using hi at to distill thr mix 
ture wi rc now made nn six different trac 
tors with r\rell( 111 nHiillH It was found 
that in>>leud nf i hanging lh( oil every thirty 
liours, tractor engines would iqiersle as long 
as STifl louirs with the oil remaining in good 
condition 

At this point in the developmeiii, ii was 
suggt sled tliat a more prorlieal plan of ellm 
mating rrankiase dilution would be to re 
move the ml from the rrankease itself in- 
stead of from the pistons and then to pass 
It dirmigli till rntifirr or separating drncr 
This method was tried hut with liltlr head 
way Dilution passed hy the pistons into the 
iruiikiHse just aliout as rapidly as it could 
he r» moved 

Ahandoning all rxpi rlmcnts with this tyix* 
of reeiifving sysum the first idea was again 
iriid of n moving the eunlaminated nil from 
the pistons, luaiing it and (lien conducting 
It lo the rrriihrr for piiriheation In other 
words It wa. far mon practical to prevent 
rrankraHe ililiitmn than In slit nipt to i lire it 
XI the ret iifi« r was tr«!led on a standard 
aiitimiohile engine J his lest was niiide in 
doors uiidf r idial tempt ralun conditions A 
mixtiite of 1'i pt r it iil kerow in 10 per rent 
waltr ind '>5 pt r rt nl nil wa« placed in the 
I raiiki I'M In two hours the water wna 
gmn and in ten Imurs tin dilution was down 
to 5 per tent Apparently the device had 
In I n |M rft t tod 

Hut whtn the mnnt i iigiiir was taken out 
soil and plated in a iIiusbin the results were 
disapiMiintmg Dilulinii rould not be pre- 
vented I xt epi v^liin the mr was opt ruling at 
high spiMds and when the motor was hot 



Cul-away sertion of the rectifier The 
white arraw indiratea the thermostatic 
valve whirh keepa tlie oil cool 
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The caIrrpIlUr tu|[boat towlnn ■ drrrlrk float. The two iirparate hnllii mmj be 
seen beneath ihe derk. The wanh la from the cndleM chain contrivance which 
lien between them and carrien the perfuratrd paddles 


(iirllKT I xpi rimriilH ftltitwiil lliut ihs 
fflctluHl Ilf licaliMK ilic ciintaminalrd oil at 
one point and llirn mnduLline il In ilir rer 
tifacr for w imrution at anothi r was rnlirriy 
wronft TJir vspnriziMi iiiipunlini liad a ten 
dimy to rtcnmlLneo und utinin paiw into lha 
nil It WUH llitn (In idrd to combine tho 
hiarcr and the ri^tiGcr Wiili u mtificr of 
thin nature a tr*it wan run on a ford rar in 
who h llir fuel lank wan rdlnl with kcroai ne 
Camdinc for nlartlnic only Hao drown from 
an iiuxiliury tnnk Thin car wan run about 
'iOO milc4 on krroftcne alone with a maxi 
mum diliilion of A per cent OmibininK llin 
midiir nod Inalfr had proved to lie tho 
nil al mellnHl of n moving tho dilution This 
wan thr rurrret solution 

One prohlcni still remained While main 
iBining suRicirnlly high t(*niprraturo in the 
r(».tiGcr lu M|>arale thr volatile gaties from 
the oil it WU-* nrerwury to prevent the oil 
Itself from hxoiiiing overheated A ther 
moBlat HUB finally dcvninl which at a pre> 
dclrrmintd t* iiipi ralurr would up( n a valve 
and permit ihr nil to drain out of tlie hratrd 
rnmpartinent of thi retiifitr into the i rank 
r ise. This proved to hi thi di sired sohilion 
and iht adoption of thin milhod whieh la 
tallid tlm Skinner s>slim hv the Iruding car 
manufat lurers, followed in due riuirse 
• • • 

A CaterpUiar Tugboat 

SiiAiinu water na\igalion has made little 
progn^o simt tin dn>ii of lh« old nIi rn 
paddh wIkiI hl( anil Thr reason is 
rendiK apiKirenl in that thr units of truiiH 
portation must he kepi relatively amall on 
aMOiinl of the im|>ossihi1ity of increasing 
ihr jHiwer — wliiih in iliis tase means in 
( n using the sizi of thi wheels — brcaiiK off 
ihi hmitaliuiw pnsirilMil hv wheel Ingsen 
in shallow walir, when ihiuensmost needed 
hiiaiiM of hull rrsiKiiince 

\lhat prumiaei) to ri Mdiilionire towing la 
M’ln in 0 new l)p( off iiighoat which la in 
muIikI iiw ( two puntooii'i with an endleia- 
(Imio (ontrivanre located beiwnn them, 
(lalliiiod \(ry closely after the lulls of a 
(Uterpillar tractor hut with the iin ewtary 
paddlcH altudied In fact this is a water 
irartur towboat The advantage of a horl 
/ontal thniBt throughout the entire length 
off the bdt ia drmuMtraled in the towing 


(iliilily of this muel boat Perforations in 
the paddh s give flu atiumulalivc effri t of 
tin siiiiii principhs as were explained in 
connection willi an our on page 368, June, 
192S, issue of tho Scirnlifio American The 
gnat advantage hcr< is that us tlicw paddles 
alip tlirougli the water, the holen or perfora 
tions tliert in allow enough water to iuihs 
thniugh tilt in so llmt one paddlo does not 
mb the rilhf r of the amount of water rv- 
quirid to give it siifTioient grip to develop 
power riit re ia absolutely no suclioii as 
close as six inelies in front of these paiiilles, 
all the wuti r being supplied from under 
nralh A sniiil iHithlle niicrnliiig on an end 
less chain hen>mcs vtny inefficient whtn the 
slippage through the water Is more than 
four uiilrs per huur Here apparriitly a 
vanillin is ereated in front of the boat and 
the water ruslirs in bet wren the pontoons 
almost us rupitlly as it comes out at the 
bark With the perfuralions however the 
point bos not yet been found when any 
power is lost, no matter how fast the iMiddles 
slip tlirougli llir water 

Another ptdnt in favor of the perforated 
paddle and the direct backward thrust is 
that when the liout is in operation wli« re 
the paddles tome within ten imlirs of the 
bottom til* sand or mud is not diMturlml 
Thia would lend to show that retarding 
eiltlicH are not eut up by the *‘cliurriing** tif 
the paddles 

Here is one of llir atruiig features of 
this l>|te of propulsion and it explains why 
n|H ration is mure cffiiieiil in shallow wafer 
limn wiih till old I%pl propeller or even 
the radial wheel 

ass 

**The Splendour of ihe Heavent,^ 
a Notable New Hook 

Ha\inc rompli led a careful riading of the 
entire 976 pages of “The Splentiuur of tin 
llravriis’ the writer feels at 1 low for ade- 
quate nupirlatives with which to character 
lie It 

Thla bonk is enllrd “a popular, aulhori 
tative astniiKimy ** Koch of ihiw^ woni^ ap 
pears to have been ilioughtfuHy choM n It 
Is popular without being loo popular U is 
as authoritative aa one ha* a right to cxpt'ct 
when told that every one of its 19 co^utbora 
la a member of the Royal ifotronomica/ So- 


cirty, and that the aecrotory of that famed 
old association of asironomers acted aa ono 
of Its editors. It is an astronomy in that it 
covirs pracUrally all the ground that a gen 
eral aslrunumy should cover (except the 
purely study book subject of asirunumit ai 
n fen ncc points, hues und iwsUioiis) It is 
not liowevrr a lent Lssik, but rather a book 
to be read, chapter by chiipicr, with kern 
interest 

Perliups tin most nolierublr feature of 
“The Splendour of tlir Hiuvrns*’ is US re- 
markable collet non of asironoiniral photo 
graphs ami ilrawings, *124 of them each of 
whit h bturs an explanatory legend ol ample 
b ngth. 

mie-t not, however, give the Impression 
that *'Tht bph ndour of the Heavens* is only 
tt picture IsMik Thi text is far from super 
hi laf ‘iltiiough It IS sufficiiiilly non li'chniral 
for till comprehrnsum of thi avtragi Intel 
ligeiil iiepfoii Aflir reading it one ought lu 
hove a pretty giKMl idea of I lie wlhile field of 
asfninumy, without of course, having delved 
loo dieply into any one part of it 

Of the two handaume volumes thr first Is 
entiri ly lievnied to the aolar system. Includ 
iiig wi 11 rounded diSi lusions of the present 
status of the pruhlenis of Mars, Venus, the 
iiiooii und of romela and falling stars Here 
as cIm where each roniribuling author was 
rsjiecialiy chosen beeause ho had previously 
s|>ci lali/ed on his subjccL 

The second volume is rhirfly devoted to 
that marvelous rebirth of modern aslrunumy 
of tlie present century, which has carried 
our knowledge of llir universe almost Infin- 
itely beyond the neigliborlwod of our own 
siilar sy<^t( m A few of the interesting chap- 
ter headings un* Finding tlm Scale of 
Spate The Messagn of Starlight (brief pi 
planation of the iimnense significance of strl 
lar apeitroscupy) , Star Clusters and Nebu 
lac, The Slruetiire of the Universe, The 
Amateur at Work tSS pages ronrcrning 
worth while work which the amateur aslnin 
onur run do) 

The last 140 pages of tho serond volume 
are working pages for the ainalt ur who uses 
a small tdrsropr fbe map of the moon 
rq^rnduciMl in 2S set tions is iimlnubtetlly 
the best in exlsirner while 52S lunar forma 
Ilona are named and dew nbril in notes The 
36 large-scale rliarts of the coiislellations 
Consiiiule a star atlas in tliemselves. All of 
the “show" objects of iho heavens are de 
scribed and located, and thers are lists of 
intrrrsling objects, suth as variable stars, 
double stars red stars, nebulae and so on 

“Tho Splendour of tho Heavi ns” ( Me 
Bride, New York, 1925) u well suiteil to 
those who aro making telescniien in con nee 
Unn with the telescope-making campaign 
which IS now being carriid on by the 
Scientific Americ-an II would wliel tlit ir 
appeutes for astronomy and teach them what 


uaea they may expect of their teleacopok It 
ia aumewhat expenoive (I12J0, plus post 
age) but the large aixe of the work (the 
pagea measure right by eleven inches) its 
fine binding, unouth paper and general at 
trncliveness make it well worth the price 
askixl by tlie publisliers. 

Uiic iiuglit Hufel) challenge anyone, no 
matter what hU previous training or pmseiil 
inlerestt to open either volume without por 
ing over it for hours. 

• • • 

A Study of the DardaneUee 
Expedition 

Many are the hotiks which have been 
written for the purpour of (unbodying tlie 
lesstins of the World War and dnubtlrsa 
iberr will Ik many iiior( Here and there 
Ml this rver-at cum u luting literature, there 
stands out a work which because of its 
clarity furcrfulness uiitl llm analytical power 
displayed, i-nrriiK purlieular value- In surli 
a class belongs **Tlie Dardanelles kxpcdi 
tion** — a cnndrnsrd but complete analyds of 
that ill fated venture written by Captain W 
D I'lileslun, U S N 

So far us the civilian reader u concerned, 
the fault of muih of the war literature is ila 
bulkinesa and uver-eluboralion of detail, but 
to any one who is looking fur a conclsr, 
clear ami tlmroughly understundahle story 
of the (Complicated Dartlancll(n expedition 
wo heartily commend this Uiok 

In the preface to the book Captain Pules- 
lon writes. “Ihis account of the Dardanelles 
eipediiioii Is primarily intended for army 
and naval officers, but it is hoped that it 
wdl be found worthy of the bnrf notice of 
American statesmen who may he required to 
direct llie destinies of our country in lime 
of war All three claw^es are busy men, 
•o the narrative has been compressed and 
fully illustrated in ordiT that its contents 
con he quickly understood “ 

The work commences with a brief but 
rompreliensive review of the history of the 
political background of the war Including 
a review of the hMory of Omatantiiiople 
which was, of course, llie great objective 
of the Dardanelles ( ipediliun It then shows 
ihn evenw whirh led up to the vanoiu naval 
ariaeks with which the campaign opent*d 
Then, In their order follow descriptions of 
the Buccemive attempts lu sllenee the forts 
and force the iiaswigc of the Straits. The 
moid thrilling part of this narrative deals 
with the landing of the British and French 
troops and tire curious but unavailing at 
tempi R of the army to force its way lliruugh 
the hot ami and defiles and obtain posses- 
sion of various comma nding posilitinit Thi< 
work ends with llic withdrawal of the British 
forrrs undi r llie cover of night without the 
losa of a single man. 



Fonvard end of the caterpIlUr togboot. One of the perfor at ed p a ddle a, dri vea 
hj meeitf of apmckel chiliUv ahoin be t ween the two bnlla. The Idea b anctonfi 
hot the application b new and haa been fonnd nil plant 
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A Double feature of the work which 
make* It poeuble to follow both the naval 
and landing oprratlona with full unilenund 
ing, ia the largo number nf specully pre- 
pared maps whlth arc inrloded with the 
text, each map being In joxtopoMtjon to the 
chapters that treat of the particular map 
concerned 

1*he Dardanelles expedition was a major 
operation, even in a war as great os lids 
The British employed over 400, QUO men dur 
Ing the campaign of whom they lost 120,000 
and to this must he added iho French 
JoMSC tt , figures of which arc not availahir 
The Turks employed 800 000 men and lost 
218,000 There m a Inuth of humor in tin 
following paragraph at the close nf ihr 
chapter on the rvaiualion of Oallipoti “The 
noulhern Turkish forces twitted the uortlurii 
forc<;s for perinilliiig the British to t'seapr 
unscathed, to which llic northemers riH|Hiiiit 
eil *^ou know now Helles is aliout In h* 
evaeuBled Lets see you slop them I' On 
January 9lli in apitr of repealed wurniiig'^ 
and some tu*<l*ntinutc bad weather, tin 
sfiutbern Turks were as p«>wrrlr<u) as thi ir 
northern hrutliers lu prevent the departure 
of the British from Helles*’ 

The bcs>k whn h is humlsomrly bound in 
red buckram Miniums IVt pugri uin' 68 
plait's. The price m $2Ji0 and llie work is 
published by the I'nileil Stairs Na\al Insii 
lute, Annapolis MuryluniL 
* • • 

Proof Thai iAp .Sun*# Heai 
Varies 

A PEVELOPMENT whiili bids fair to rank 
high 111 weather fomasling is annoumed 


nla, at Baasnur. Algeria, ai Mount Harqna 
Hala, Aii»na and Mount Montezumu m the 
nitrate desert of Chile He developed in 
siruments capable of mra*«uring a millumth 
of a degree cluingr in teruperatun and 
other instruments nf the grriliKt rnmpli xil> 
and u^efuliictcs to hr used III f^iniiLclion 
with his iiuusurmg instruim nls fur Ktaml 
ardizing and fur computing n ults 

The uultnnK of all this work hub to 
justify Ins lielirf in the truth of Ins theory 
But some of the inost promiiu iii mutlur 
men in the wuilil di««ugr( cH with Dr Ahlnil 
Jlii*y did not iloiibl lliat weallur wotilil 
change if the oiin's beat ^uncil but tiny 
Win' not iniiMiiird b\ Dr Ahhut's work 
that the sun h heal iKrm ^ury 

Ihry lia«rd llinr rriliciniii on the difTi 
cully of iiRusuriiig the suns htul acMirnli ly 
tliruugli the aliuosplun whn h iiiter\ciii s U 
(wetn the larlh and the sun This atiiinH- 
phi re 18 so vanahlr m Iransparrnry ainl m 
ilH ronli nt of water va|>or and dust that 
lh«‘flr MU ntisis fiarcil Dr Abliut w is ninth d 
They bcliLvcd tlmi tin variatinnH he found 
were due to airiiosphcric and not to ndur 
chungi >t 

Till proof which Dr Abbot now unnouiitm 
nppiar-^ to himlly niiile these (nlicisiiis and 
to leavL no furllnr doubt of the \ariubiiily 
of Hiilur rufhation 

Till I SHI ni e of ihit< proof lies in a iinii 
Iiarisnii of nieasuin iiients of solar radiulioii 
made at times when the atmosphere is prai 
tically identically the same It is obvious 
tliat if tbe atinusplRFL is the same and the 
Inslrummls are riirri.‘( l any cluniges miixl 
mean diffrrrnrrh in the amount of heal 
given off h> the sun 
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Visual proof that the liilrnalty of the heal nulLaled by the sun varies. The 
dolled line shows the changes for Julvs 1910-20, aceordlng to the solar constant 
valuM already pnbHshrd by the Smithsonian Institntion The black line shows 
the variation newly determined from measurrmenta made on days when atmos- 
pheric condhions were identical. Double line shows variation of sunspot num- 
bers. The similarity of the lines establishes the rJalnu of Dr. Abbot 


In the latest inane of tin Monthly Weather 
Review nf the United States Weatlii r Bu- 
reau, by Dr Charles C Abbot of the Smith 
■ontan Institution says the Scienti&e News 
Service of that institution That develop 
ment is the discovery of a new and simple 
proof by Dr Abbot that the ainuunt of heal 
given off by the hun fmm day to day and 
from year to year varien. 

If the proof U finsl — and it seems Irrefiil 
able — there can be no further question that 
tbe sun Is a real factor in the dally and 
yearly weather changes Lxact appraisal of 
Its value for long range weather forpcasling 
awaita only the further perfection of mras 
urements of aolar variation and world 
weather At all events, an essential element 
new to weather forecosung has been dlscov- 
end and proved Its application u only a 
matter of research sod time 

For 30 years. Dr Abbot has been investi- 
gating tbe sun and measuring tlic heat It 
senda to the earth. In 1903 he surmised 
from his resnlta for previous years that tbe 
anwont of that beat varied Urged on by 
that cine and its great significance to man 
kind If true, be baa spent tbe Intervening 
years m elaborate measuremenu of solar 
radiation in many parts of the world at 
Mount Wilson and Mount Whitney, CallTor 


Dr Abbot selected measiiremenlH iniule in 
the month uf Jul) for iIr yiurs lUiO to 
1920, uuutting tlie ycunt 1912 and 1913 be 
cause the vokano of Mount Kotmai in 
Alaska filled the aliiisuphcre of tin wliolc 
noriliirn hemisphere with dust in those 
yiarn During all these years Dr Abbot and 
Ins assistant, Mr L B Aldrich, luid incus 
ured the sun from llic same ubservainry on 
Minim Wilson, California Tiny used the 
samt instnimrntn throughout and these 
instruments were regularly Irsleil against 
standards and found urn hanged , 

From the nieas urements made in these 
months he selerieil the days when the at 
nkmplienc transiurpiiey anil its eoiilenl of 
water vapor were pniclically the same diviH 
ing tliese into coin|wrable groups All days 
in any year In which atmospheric conditions 
were not pracihally identical to ihoac in 
other years hr diacardcd 

Hr then ploltr<l the mrasurements of the 
total cpuniJty of heat rm ivrd at the earth’s 
surface On the same paper he plotted the 
tolar constant values for these yearn as 
previoUBly published (These solar constant 
values are the result of the measurements 
of the total quaniny of beat roenved ni the 
earth's surface, correcied by mcoaureraents 
of tbe low of heat through the earth’s at- 



The compuel, |H>rlabli wcliling ri|iii|>nii nl with which thr r« pair Job shown 
bi luw wu*4 |i4 rriiniicd 


muHphi ri so Q4 III iiiilii III wIkii Ultiilii In 
found oulMdc il — on ilu miHin, for insljiiri i 
How ilfiMly (III two T( suits parulli 1 om 
uiiotlii r IS hIiiiwii liy thr um oin|>aiiMng Lliurl 

As a furtlRT proof of tin at i iirai y uf In'* 
measurement *4 of tlit variability of nulur 
railiaiion Dr Ahhol plullrd the avt rage 
number of sun spiits for Jiily'i of thr i«an>e 
yeiirs oil tilt same paper I hr harmon> lu 
again apptrciit 

SirIi ih a siiiiphrud BMount of tin pnHif 
that the radiation from the sun vurits o\rr 
a long JH nod of time closely in harmony 
with the suns visible ciidenccs of adivity 
But |)r AIiImiI iliil not stop hrre H> usul 
a slight niodilRatioii of tin same nulhoii 
to ^how that short inti rval i hangrs within 
the individual months in also vinficd by 
tins Hiinplt itriHisH It sm iiis us if lhm« 
di moii<it rations should mniincr mi Irondo 
gists that the time ih ripe to lest the cffid 
uf mdar Llitiiigis on iht* wcallier 

With tins gnat si« p ai complishn! the 
ni \t moll IH to Jiiakc tlu daily iiii asurcmciits 
of 'Mdar radiation as an urati us is humanly 
possible To lirip accninplisli this tin \a 
liuiiul (jpograplm Souely bus gum IViOOO 
111 f-MinbliHli a Mdar olHimalury at Mount 
Brukkuriiu iii Siiuthwest Afro a to iiMipinli 
with Dr Abbots two i msiing siaiioiii in 
Cjilifnriiiu anil ( liih To ir jn that nl 
least oil • uimrati nii u<iun im nt will he niadi 
fur eviiy day in tin yiar a Iniirlli '-litliun is 


nn ill d III thr iiorllu ni <t(H iifiii id the h jMern 
lltiiii’^plii rr 

• * « 

An interpMUiiif ( ylinder Repair 

Km 1 >Ti 1 111 u plum at 1 itih ti rry 
Ji rsry thr low jireHsure oliinlrr of u 980 
bor>w)MiwiT mgiiie was sidijt'ct !<• on irri 
iirnt Hi wliuh thr entire Itip of iIh cylinder 
wan blown off 

It a|)|MrtrH lliAt liy Miiiir unknown means, 
tin full boilir prrsRun was put on tlu low 
pii'MHiirr lyliiidir with llii nsiilt that the 
cast iron top mu and one half inrhnc thick, 
HUH hloHii into HI vf ml frHgiiient« and en 
tirilv niinnl forlunatdy no om was sir 
loiiKly hurt although live nun were in iIip 
cngim room ui the lime To get a in w 
cylmilrr would have takr n mnnlks 

( on«idcrabIc inli rent atla< In h to thr repair 
work on lliiH Job IhiiIi Ini sum of tile Hborl 
liniL laki n to do il and brcuusc nf some of 
till* di lull’' of ilir wild Fiirtiiiiulrly the 
beml ofliMil of ibr inK|Milion ilepniinirnt of 
ibr insiiranci i oinpaiiy wliirli rami'll the 
risk on tin broki n t ngim , bad had runsid 
rr.iblr I x|H rii III t with an wrlding Hr 
lliirtfon had lln courage to make this re 
pair by tint pniM -vh Hue fjiih in cast iron 
wi Idiiig bad Ih 4 n built on the um on si vcral 
jobs of trunsforinrr welders with allernaliiig 
I iirri nr, so In lunnd to tins t\|ic of appa 
rjliiH n niiiv two wc Idi n logellter with 
lln ir opi raior« 



How a largtt, broken cyliiHlvr-head wa» repalral by cleetric wrlding 
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The top of the cylinder wm ooinplrtdp 
wdkled betwrrn l>riday morning. Merch 26 
end Sen Uy afternoon Merch 28 end the 
engine %teii put lack in operati>n on Mon 
day m r ng at 7 00 A M Our pholocKph 
fihowB lie ritrc patch which m c emred 
42 a 6J n I ea ei I had an irreg ilar roniour 


oHnelloiie he mold be hkelj to fill the en 
uie apaoe elloued to the Dlgeat wUh natteta 
pertaining to amateur udeacope nakuig. 
The campaign for the popoUnutlen of thb 
intereating work baa brought better raaulta 
than we antiupaied More than twdve hon 
Jrr I wo 1 1 1 e Irleac pe makera hare been 



A grenp of teleer op e mUhnalaato gathered In m aeaat-drrlo nronnd one of the 
now, SpringBeld monniliiga (wUrh la neoiiy ofaacnred la the pleinre)« Uatenlu 
•o m deM ona fr nit o n Jnat over the mowitoln ridge In the dim backgroiuul — 
the old Coolldgo ho m e at eodi All the oelghborlng monatnliu ere thkkiy foreeted 


A apeoial ateel catting had to be made from 
a pattern which waa hm fitted over the 
break itaelf Tina catling waa larger than 
the break and the outer edge nf the Iraak 
waa ohipped to aa to form the neociaary 
bevel to weld clear through Thu caating 
waa Btay bolted aecurely by meana of one 
eighth in h roda we] led Into lU top aurfaoe 
with the proper bevel fhe laat run break 
waa atudded with ateel all the way around 
Ihe cracka which extended from the break 
were alao atudded All waa now wel led by 
the allernarc proceaa The entire j b waa 
eiulked m order to relieve the atraina 
When Uw pieMiire teat waa ap^bed aev 
oral leaka were located In tl o caat iron 
Theae were atopped by caulking at were two 
loaka in Ibe patch caating itaelf Theae leaka 
were probably due to the apeel with which 
ihia caating haa been made Ibcy were cut 
out and rewrided The engine la now in 
aernoe joat at it waa before the accident 
after oonaiderabU aaving In time and money 
not to mention the Mnng of the io«a to the 
oommumty which would have otberwiM re 
aulted by ahutting down ibe plant for any 
oonaideraUo length of time 

• V • 


Teietcopew 

WiRF the prcaeni writer to follow hia in* 



jmiNwe aha ^hont u ^ a 


rUE SPR1^G1>1£ID 
TELESCOPE MAKERS 

innte you to 

STILLAFANE 
Sp ngfield Vt 
July trd a d 4th f926 

Talk* Ell b U DanomtratHMi 
A nigl 1 w th lie •Ian at StrlUfana 
Su| f IT 1 y Re Ificld 
Bring y r « k fo niprction 
If you have not brfpi v ur mirror 
START 

Brmg a fellow enti <aat 
Good hotel at S| ngfield 
Fine camping at Mellafane 

7i/i Fm Comef 
Write at once to 
Oscar S Mamhall, See 
135 Putnam Ave 

The ptMicaird ifivttnilMi whkh warn 
aenl ooft 


traced Binoe we began thia campaign with 
the publication of Mr Porter a two aiticln 
laat February and March and followed with 
the \ ui 1 cation of the book. Amateur Tele 
•icope Making 

No effort haa yet been made to organiro 
the telfHcope maken nationally aJtbough 
local groupa have been formed in a few 
on ta llie H ky Mountain Amateur 
Teleacope Make ra Cl ib has been organixed 
in Denver it having originally been dia* 
covered there that aeverml heada were better 
than ne and that a man who la an expert 
machii lit but not a acientut could help an 
other man who la a teientut but not an 
expert niarhiniat, the two turning out an 
extent teleacope which neither could turn 
out ao well alone 

In tl e city of 1 oa Angelea alone more than 
SO begmnen have been trace I Poavbly a 
club will be organued there if a teleac pe 
naker laving a ] enchant for organinli n 
ran I e found to do the work Fverywhere 
the Hpint of the amateur trlracopc maker 
If rxcillent and it generally torna out tiat 
when two of them meet all differenrea d» 
Bulve m f vor of the commin bond of m 
tercit 

Here it migl t n t be badly out of place 
to BUle that It IS altogether proper to a I 
drew the teleacnie rnthuaiaat aa a T N 
tl m having been tbo Luelom for many years 
among tboae few who have prcvioaaly fol 
lowed thii work 1 N atanda for ideeeope 
nut and la the fraternal or brotherly 1 ving 
form of nddrew between true enll uaiaaU 
For the benefit of tboae who have not yet 
been inoculated with the germ the tde- 
■c pe making diaeaae il abould be aaid that 
once the Inoculatioa hat taken the apell 
laait for many yean. A man aeta out think 
ing he will i^e a aingle teleacope for the 
purpose of learning the elements of aatron 
omy He la a|i to find however that thia 
telffc pe la oidy lui firai anl that bo baa 
found a bobby that will pursue him all fais 
life Indeed the writ r correapondf with 
one T N who at 78 aft^r having Buffered 
a Btroke of paralyan which mcapaettated 
one urn, la now building a maohiDe for 
making a mirror 

Our mail ahowa that moat of the amaieun 
have made out well in their efforU Per 
plexiUes hove anaen of coulee but work 
which involved no troublea would have bttle 
Inherent Intenwt One ta eapeoialljr im 
prewed by the exntence m thia coontiy of 
large nomben of people who while engaged 
IQ all kinda of occupatiena hml de a the 
moehanioal are neverthclaaa expert median 
lea Alreadv in July the photographa of 
IM cvediCBUr built inaMMum with thalr 
deaenptloQa are begmung to reaoh ua Two 
that we hope to deroilbe nett month are 


e^ieoially tnm and wmfc manl i k fc IRmi 
winter cornea, and aUiWkWi golL fiddag 
and oUmt aammer ipoita art laid amle. it la 
likdy that many more will begin huUdlng 
ibeir tdeaoopea than have done ao already 
One moat Intereating aapoot of tba aaw 
m ov ement waa the gathering of a group 
of invited TNb at StmUafmM Springfield 
Vcrmooi* over the week-end of the kounh 
of July Invitaboiu were aoM out by the 
Telescope Makers of SpnogfiehT* (which 
by the way ii an amateur not a bnainna 
orgamndon) and nearly 30 enthnaiaati from 
•everal aul» made the tnp to Vermont In 
order to eenvene rub elbows and talk tele- 
scope making with thdx confreres One 
T N who could not be present writes aa 
foUowa ‘Oh It mnst be ao delightful to 
get away from all theae safe aane and 
conaervaiive people for a bttle while and 
get with a boneh of craalu all aa oraiy as 
ones self Ihen to see a lot of leleseopet 
and talk with their makers what could be 
moxg heavenly? 1 am glad the aklea fav 
ored you with a an le " 

Motnal introductions having been ex 
changed the amateur visitors at Spnngfield 
wfvo first initiated Into the mystenea of 
BiJvenng nurrora This is an art which has 
long been regarded as secret If snob has 
aver been the case the aecrai is now out 
for Russell W Porter leading spin! of the 
Teleacope Makers of Springfield** demon 
•tnted before the viaitors that il could be 
done in about half an hour providing the 
condlUona were right The mirm Is silvered 
in an enamelled pan about two inches 
greater in diamrier than the disk itself It 
most be handled with rubber gloves as the 
least irnce of sallinna from the skin or of 
oil results in failure The pan la kept in 
motion dunng the proceso whlUi Is complete 
when black blobs appear The silver cost 
lag IS usually deposited in le^ than five 
minutes However even old hands at ail 
vering frequently fall down on this job 
•o the amateur who fails to obtain a fine 
eoating at fint need not be at all db 
cour iged Persiatenre and care will ai on re 
suit in the dcairrd perfect surface 

The visiting amateurs next inspected an 
apparatns for perforimng the knife edge teat 
by means of an electrically Illuminated de- 
vice invented by Mr J Witvon fhompson 
an attorney of Cambridge Maryland Or 
dinarlly il is lest has been performed with 
the aid of an oil lamp whirh however has 
many objectionable qualities one of wfaitb 
is t^ blistering of the face of the amateur 
who roust I late his eye near iL When an 
attempt is made to subeutute an ordinary 
eleotno lamp for the oil lamp the pinhole 
m the metsl chimney acta in the same way 
av the *'lei» of an oil fashioned pmhole 
camera It throws ■ bright inverted image 
of the filameot in the mirror Ulominating 
U unevenly But after froaung the exterior 



oQ lamp The oyhndneal bulb la l o w e red 
upside down Into a metal cylinder having 
die regular pinhole but it la well to i n s ert 
aome resistance in aenea with the lamp 
since the confinement of the latter witUn 
the tnbe results oiherwlae in overfaeatinB 
Its filament and a burn-oui soon follows, 
necessitating the preparation of a new bulb 
Among the vwion at Springfield were 
three group# from vinous loboratoriea 
the General Llecixio Company These men 
were intercated in telesoc pe making oa theur 
own account One man Inna the reaeaick 
department of the Navy came from Norfolk 
Virginia A number of Intermted young 
men camped out u a tent idiohed near Um 
c nifers that partly aurround SudlMfmne 
Saturday July S the entire party of tele- 
Bcope euthuaiaats waa transport^ to tba top 
of the mountain on which the clubhouw* 
observatory known aa Stdlafenw (dcKlibed 
in the Saentifio American laat November) 
ia situaied Tdescopea were In evidenca 
everywhere and those were eagerly examined 
tried out on terrestrial objects and ciluciaed. 
Some of the viaitors next opened bags and 
brought out parts of their own wosh nur- 
rora and nearly devised apparalua for testing 
them also aamplea of pitch and abraalvea 
which bad proved especially eficaoious 
Before dark tbo laureate cook of dw 



of n llfivolt caniMabram lamp'by ruhbiag 
it with a curved mnp of thin metol with 
asm# medium sued oaxbonisdnn between 
the two Mr Thoa^ioa ano c etd ed in dif 
I oeiag the Bght emhied by the plidi^ m 
that the eleoine lamp ame m well an an 


‘Tdeaoope Ugketa of JB^ringfid^ am 
BDonoed su p per Vhat a mipper It wnat 


Mr 

be 


HadfieM, wfaa nnvOttiigly < 
led ant iff doen and pmad for A* 
AaFn an thme pagto, la hfog it At 
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Power That EXCEEDS 
Displacement Promise 

T^XTRA power is engineered into 
the full Ime of .Wisconsin Motors. 
Each conforms to the basic, proved 
overhead-valve design upon which 
Wisconsin has long specialized because 
of its consistently greater power output 

Performance, staying qualities and 
economy are fundamental m both Fours 
and Sixes. You get, invariably, more 
power from each cubic mch of piston 
displacement— more miles per gallon of 
fuel and oil— more working time be- 
tween repairs. 

Eqiecially in the bus field where costs 
climb quickly, these outstanding ad- 
vantages are often enough to turn the 
tide frmn loss to profit By delivering 
“More Power per Cubic Inch," Wis- 
consm Motors consistently exceed the 
promise of bore and stroke— and net 
important gains to manufacturer, seller 
and user. 

Write tor the facta and Sgurea 

WISCONSIN MOTOR MFQ. CO. 

MILWAUKEE WISCONSIN 


MORE 

POWER 


WUcoiuln Motora an manufao- 
turad in a full lln* of 8i>M and 
Fonni with powar ranga from 
20 U» liO H P — lor tmcka, 
boMaa, uactora and conatnic- 
tloo marhinary 


Bn 






klicban at SuftofoM, Ha, Hka the rate, haa 
made hU tdefcopA Ha alao maMa Jokanr 
cake and enjoya eooklng for tha real of tba 
membexai. On lUa ecctsloB ba fad 29 and 
fed them lo utter oopiplctlon. TUa number 
waa greater than had erer fed before at 
SuUMfamt *^fiul " be remarked, whbnalcally, 
**wbeii I get a llul^ oldv 1 will probably do 
better" 

Slipper over, the amaiPura were oonfronled 
by the night, for plana had been laid to atay 
up, like the traditional amoDomer, until 
daybreak. The Mara came out in myrladi. 
Even the Milky Way, which the writer, liv- 
ing In a anburb of New York, baa not even 
gllmpaetl Jn three yeare, owing to tba haaa 
and glare of the metiopoUa, abowed bril- 
Hantly from the top of ihU Vermont moun- 
tain. Half, perhapa, of the vlalton apent 
the night at the varioua teleacopes that were j 
acattflced about ouiaide of SteUafane The 
other half remained indoorB around a long 
table, arguing abool this and that, and the 
theory of relativity and the ^whltboeM of 
the why " 

Saturn • ringa wrrr, of conrac, the ahow 
piece of tht rarlv evening Later lo the 
night came Jupiter, with three aairlllirt | 



Mr. RedfieM, Inareato-cook ot the 
*^elearope Maken of Springfield,’* 
•Hlhor of the veraea nt the right, uad 
aenlor wammher of the dob 

eajuly vUible and one in tranalt acroaa the 
face of hu diak. Then came Man, ruddy I 
but poorly vUible doe lu temporary abnoe- 
pberlo oondlUona. The moon followed ai 
dawn approacbod, and finally Venna, bril- 
bant, white, danlJng, roae over the muun 
tain ridge In the cast. 

Inaide the /one, aa the early hoon of the 
morning approached, lomr of the vialtora 
could be aecn atreiched out on cota, analch- 
Ing caloapt between the frcquenl oulbonta 
of a group of maibemallcal ^^aharka" who. 

It appeared, had raked over the whole ad- 
ence of malbonatlca In uearch of uniiaual 
prnbleina about which lo wrangle Tlwy 
had forgotten aalronomy, leloaeope making, 
everything, while they proved by aeverol 
met^a that two equala one, or dlacoaaed 
aome equally abMruae matter About every 
five minutca the aleepera were rudely awak 
ened by the reaorwni voice of one man wboae 
beat form of argument waa blunt contradio- 
Uon. 

The following day, the Fonrth of July, waa 
given over to further diacnialon John 
Pierce, one of the leading Ughia of the 
Sprini^eld group, gave a ulk OD the mak- 
ing of amall Iraaea whlla the vlaliora ait 
In the afaa^e of a row of deep green aprooe 
trea which formed ifae edge of tbc primeval 
foraat that covert the top of the mountain. 
Then Mr L. R Redfldd, tba lauieate^ook, 
all dedied out like a prefeaalona] ebel, atoed 
on g tree uomp a^ reeltcd hla fameua 


kHMi about aa eveatful tdp lakep br the 
"TdeMope kakera of SpHmAM” 


Thm T t im t e opm Drmm 

I dreamed thu the Springfield Teleieope 

club 

Took a trip to the idanet Macir 
And eatablhbed ouraelvea on a mountain 
top 

From which to view the etaiii 


That we eanied a monater telcecope^ 

A *Kope of moat wonderfol power. 
And watched the Man and worlds roll 
^by. 

For many a Oountlcaa boor. 

And the aighla we aaw In realma beyond. 
The virion of ibia world*! eyea, 

Wore a oiaaeleae wonder and endlcaa 
aoorce 

Of pleasure and aurprlae. 

When the people of Mara inquired iriio 
wn Wire, 

And where waa the land of our Uitb, 
Wo turned that leleecope around. 

Til )l pointed to the earth. 


And told them to look and see for tbii 
solvea. 

The land from whence we came, 

And if alt went well we hoped to ret am 
To our native land again. 


And when they bad looked to tfarir 
bearta content. 

And examined the whole world o’er, 
Tbev aald auch a wonderful telescope 
They had never seen befure. 


They aaw great cities and towns on the 
land. 

And alilpa that sail on the tea. 

And questioned ua cJoaely of all that 
they aaw. 

And wondered tJiat such thlnga could be. 

Then a wiae uld profcaiMir Hid, **T«ll me 
I pi ay, 

**What are (hose black buga that 1 see 
*n»t run round ao lively and In such 
great droves/ 

*They re a new kind of insect to me ** 


**PlcBao toil me tbelr name and hablta of 
life, 

"For we have no auchlnacctaoB Mara.** 
Mr, Fullam spoke up and aaldt "My 
dear air, 

*Tboae inaccta are Henry Ford cara.** 


We dwell with ihoae people a year and a 
day, 

And found them a people of worths 
But then we were bomeaick and thought 
it waa time 

That wo abould return to the earth. 


Of our Journey to earth 1 have nothing 
to tell, 

I felt a hard bump on my bead— 

1 suddenly 'woke— ^twaa tho rad of my 
dream— 

And found I had rolled out of bodl 


On the same afternoon the amateura, tired 
and aleepy, but filled with many iipprciitoni 
about telescopea, optica, mirrnra, priama and 
no end of other timiltr thlnga, n^e a tour 
about the village of Springfield, inapeoting 
five teleacopes which wore mounted In the 
dooryaeda of their owncii, instead of on the 
mountalntop at Stetia/ane Some of thcaa 
have been deacribed In the Srientlfie 
Aincrioan and othen will be deacribed hi 
future iwucs. 

Through one, that of Oscar Marshall, the 
alar Siriua waa abown to the viaiiora In the 
blona of the afternoDn ran. While tbore Is 
nothing remarkable about tUa feat. It nearly 
always Impreaaes the tyre quite visibly. 

After three years of this work the fun of 
making telescopes has not abated in Spring* 
field. One gets the Impieaaioa that the link 
Vennottt community fairly bnatlea with tale* 
acopes made by the amateurs. It la fiRpaeted 
that before long the entire Ualtad States 
will bristle almilariy. And next atintter, 
h la hoped, a larger mnabir cf amatem wUl 
vlait the ITfa* **get-togetbei'* at 
cstaMkUng the afiair aa an annaal pll^hn* 
age to the ahrine wbve the recredee oe noe 
ol tUe lataraetlng wovfc took plaoe, 
fCgari waerf m M) 




94 Amm mwfc* mrm 
mmJUaftmm ikidmamm w4 hd^ 


dUflUi mf mmv wi thm m 
M/a«f bMOtf-lMWcUM. B«cfc 

i*ih« jlMT mmd mdt te cralM 
>y ■ tMU t ffw ii to mw lk tr emr 


Excerpt from Recent Letter 
**Wc doubt that It U nccev 
•arr for i» to tall you whet 
wa think of International 
Tnicka. Our valuable car- 
goca amountlzig to nearly 
fifty bUlkma of doUan In 
actual wor th every year re- 
quite the moat depei>dablc 
tnnaportadon on the mar- 
ket. We expect that kind 
of equipment from the 
Harvcacer Conpany and 
we are not dlaappolnted'' 

BRINK'S EXPRESS 
COMPANY 


This Fleet carries 
thirty million dollars a day 

H erb are the moat exciting cargoet in the million pay envelopes. In twelve months the 
world— monev. monev. ntid atill mom camnd ovrr B«ven hilUon dollmra. In <^ah. ani 


^ ^ world^money, money, and still more 
money. Wealdi like that of ^ the Indies rides 
in die armored Internationals of Brink's Ex« 
press. Did you ever think of the tremendous 
and dangerous hauling problem presented by 
money in the mass? 

That^is the problem that Brink's Express 
has bc» solving for more than a quarter-cen- 
tury. In New York and Chicago and a score 
of other metropolitan ddes. Brink’s Express 
transports the coin andcurrency of commerce 
and industry. Last year the trucks m Blink's 
formidable fleet, closely followed by expert 
rifle squads in autDinobilcs,deUvered over five 


million pay envelopes. In twelve months they 
earned over seven billion dollars, in cash, and 
over forty billions more in bank clearings, se- 
curides, and other valuables. Today they are 
the oldest and largest in the business. 

And for the transportation of all this money 
they need the most d^>endablc trucks that 
money can buy. They choose Internationals. 
To date Brink’s Express has purchased 176 
International Trucks— 75 of them since the 
first of this year. 

Intemauonal Trucks will serve your haul- 
ing needs as faithfully as they are serving 
Brink's Express and as they have served the 
nation for over twenty years. 


Write f«r cormfilttt da$tHpltv9 Iktrmtmn 


International Harvester Company 


606 So. Michigan Ave. 


OF AMERICA 
OMOOBroUTitu 


Chicago, lix. 


INTERNAnONAL 
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Why Plylock is the ideal 
material for meter panels 

Flylock— flaada of thin fpttM c»f tlia finaM Dondaa Fir parmanandf 
Emldarf tejafhar by Plylock oamant—bonwiffpaEnn aaa panafor atoetric 
aadfMBMtan 

Tha laaiott fa obt l o m or di nary wood boardt tandto wfp aadatrl— 

tfaunnltXlllS mmA atnMNNM tO cWUcata f* *f T T fMNsbanfaaEi 

tliroii^bi tha ffMTtfftiff tiii “^**i**t aod tldn suscaasattKEhallitlitu albcttnil 
Aaowtaf'iaaeufacr Aylock Svood diat^s aMonr tliaa Evood * fa warp 
proof and crack Piw without back flaan or othariainfegcamanfi, and 
rannc a ptrfecc backing for all tvpoa of BMtari It can ba lawad in any 
ahapa aM oonas ia dagla panalt, with aabtolcan micar gralot In thm 
aiUf«ia»4ft by 8ft. 

PlibBo Mnflea cospanlcaara ihowing gtaat itttacait in Plylock and aca 
adopting U af a Mandacd matar pond matariaL Saaptas will gladly bo 
aupp U adon laqimt. 

MMiiif a rtuf a w of annwnobila bodlac. trunks and rssai rabinati, and 
cdsinat doon| p K c mugsanlii and twHo sacs shalalng toys daslrg and 
ftnitvfo and inmnnarawa artkloi In which wood fa ntad* will find 
PlyloA a moans of Improving ctnngch and quality AndPlylocfc«whlla 
not to bo cooftiaod srich ordinary maiuirrisl grada fir plywoodst fa 
not an ccponslvo mafrrfal Its um moans snbsfsnrisl savlnfs in both 
manufactiiriog and matorial costs 

Tho Plylock rssesrch dopartmont fa at your sorvlco In stilitlng with 
dovdopniant wotkt and corroapoodanca fa invlcad. Writs ftir a copy of 
*fnia Plctiuad Story of Plylock , sant gratis to aa e cutl vas. 


PORTLAND MANUFACTURING CO PORTLAND OREGON 
fljwiiiJ wtMhmrt fmr 27 ymn. 


PLYLOCK 

''^A/bod1lla^b 
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Wharf b ar ge built antlrrfy of tteel and Iran Tha aaWn fa mada of anaeo to oo» 
which, bclBg almost fraa from sidphar, is rral f ssfaHna 




FUnidng Whmfw m» Bmrge$ 

Will the pfatnnsquc wsodca barges tbst 
ply slojii oar many inland watsrwiys bs 
TS^Ufcd by nets] snfastitntasf WiQ ths 
oldtime barge tspUin nommsid a floattng 
wharf f Sudi a barge with all metal MnNUDs 
has appeared ou the Mlsusaippa River in 
Louis ana It fa virtually a floating iroa 
bouse w Ui USB roof mfaa downspouts and 
gotten Barges with metal hulls are doib 
amo but metal snpc niru c t or c a are not sitoh 
familiar sights This unique craft has a 
cabin of large capacity and apparrctly great 
weight But It is not as heavy as it appears 
though iDAra than 20 000 poands of iron were 
used in the luperstnictnre alone The aheeu 
•IS of light 24 and 26 gage mater al and 
an detlgi^ to sund hard knocka becauae 
of tha corrugation for such sheets have 
proved to be very strong sod durable 

What of the old bugaboo rust^ Such a 
large lurfsee would ordiaanly be a fine field 
for It Salt air water and coal smoke would 
as n rule cause much corrosion. The cabin 
tself meaauxes 200 feet long by 32 feet 
wide while the hull is some 30 feet longer 
end eight feet wider with a depth of 12 feet 
The work of frequently pa nung anch a boat 
would be very eapons va if thfa waa the only 
preservative used But this barge cabin le 
bndt of a special analysia Iron with rust re 
sistiDf qualities. While the first cost of such 
material is slightly higher lU sddJtlenal 1 fe 
IS counted on to jnstlfy its use Tb a Iron 
IS also gahraniied and it can be painted for 
further protection If so desired The large 
■liding doon are very easy to open or close 
and greatly fscUiUte the handling of freight 
see 

^milftsoiilRn idnlAropolofisI Find$ 
Trum Ammiem Type in 
Cmind A»im 

In Iu away Tibet 6000 miles dlMant 
from the neerett point of tbe Amenesn con 
t nent there eaist tmo American Indian 
lypee Tine oonolnaion which thnwe each 
mporunt light on tbe question of the origin 
of the Amrriesn Indian is one of the pro- 
foundly sign ficant fnuls of s rcnarkable 
journey of SOOOO nnJes coverug half tho 
globe and occupytog aeven monthe which 
Dr Alee Hrdliclu made nndet tbe joint 
suepfoee of the Salthsimlan Inedtntion and 
the Buffab Society of Natural Sciences m 
1935 and the first aceount of which now 
appetn In the Annual Eiploratfan Pamphlet 
of the SmtbsonuD Institution 

Dr Hrdbcka who ia curator of Pfayaical 
Anthropology In tho UnJtod Stiles Nsuonal 
Museum and who recently pobliahed a d» 
senptlon dF the new type of vhke American, 
oufertook fafa JoofMy fa aon ey what bu 
besR and whM fa bei^ dsna in iba itady 
of anetaat man and of tba fomU apes 
fa Francib India, CeyloB, Jam, Ao mrrfh 


and South Africa Such a world sur tcy of 
the pMitioa of pfayskai anthropology la per 
bapa nnique, and it produced rcanlts rf great 

Of the typea found ill Tibet (and das 
where fa Eiutcrn Asia) Dr Uidbeka says 
that they are se trae to that of the A m e rie s n 
Indian that if they weiw rriasplsnied into 
America nobody eoold poosibly take them 
for anything but Indian. Men women and 
children resemble the Amenean aborigines 
In bebavwr fa dress and em in tbe fa 
lonatlona of their langnsgs Ilia importance 
of the light kia d is covery throws on the 
crig n of the native Ameriosns fa obvfans. 

After a brief stop ia Francs Dr HnDiofca 
early In April fast year took ship to Indis, 
stopping to eiamino aomo Arab types at 
Pen Said and Aden Of tbe poreblood 
Arab the anthropologfat says that be shows 
a bvely intalligsnt white man a physiognomy 
(thought mesdy brown fa color) and that 
the hvber ofaas port Arab la often u light 
as the Sontbem European 

At pfcscnt one of the most Interearing 
probUm In enthropdAgy is to explain the 
pnaanoe of the Negrito In the PUippiiiee 
and Andamans How did be get to hu 
present homes* His nearest reUUves are 
apparently the Pygmiee of Central Africa, 
but a great unbrufaed spaea has until now 
separated the two If be extended from 
Afr oa he most have left traeee of bu pass 
bg In Arshla and India Such tnoea so 
far It least u the Indian coast lands are 
roDccmed Dr Hrdlkka became astlafied do 
exut They oecor fa Psrganas northwest 
of Calcntu in it least one aren along tha 
eastern uust here and there among the 
Dravidius, ei d la the Malabar Hills Tbsse 
disoovenes bnng tbs Negrito a long way 
fnrther to the westward n^ so mnoh nenrsr 
Africa making hJs derivation from that 
continent ao much the mon probable 

With regard to the bulk it the pre mn t 
popnlatien of India Dr Hrdliefca belleveo be 
can say with eonfidenee that it fa mainly 
composed of three ethnlo elements— the 

Seaude tbe Meditemnean nod In eertafa 
parts the Hsmlbc or North Afrtran. The 
‘‘Aryans’* show e rai ywbste Mther the Senutio 
or tbe Medhemnean typei Dr HnUtoka 
■aw notfang dial eonld be referred to tbe 
types of Central or Northern Europe It 
would seem iberef ora that tho Aryans came 
from Pema and Asia Minor ndm than 
from or throng what fa now Emcopaan 
Rnaria 

Pssaiiig tlnongh Ceylon vdi ara he r^ertn 
DO definite trace as yet of geologfa a n y 
indent man Dr Hrdbeha proceeded to 
Java Muefauf at Somatn and the S ttalla 
SmthmwmL Of Somatnif a eowdry not ytt 
psrf4edy known, ha aaya that **tbms ariD 
pranfi fa tha bfand, ambnf tha whkai aa 
(Cmttmmti an pw l/i; 
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Do \bu Need Sheet Steel Service 

Q& improve your product ? 


In these days of keen competi' 
tion, every manu^turer is stiiv' 
ing to improve his product. Many 
of these manufacturers will find 
in Sheet Steel the ready solution 
to their problem. 

For Sheet Steel ofifers unusual 
advantages, particularly where 
thousands of articles of a single 
pattern are to be produced. Oi^ 
dies are developed and machines 
set, thousands of duplicate parts 
can be made with a minimum of 
human labor. The service of labor 
is increased, the cost of the prod' 
uct is lowered. 

But even manufacturers who 
cannot use Sheet Steel as raw ms' 
terial, will find 


im 


nil 

•ilMnhirf fliaa Skaal is Ml* 
Mi InawM M Aa koff ah«l 
mmj Am m WaMid ii ti 
Hw •Mk frr 

M mm muM dk 
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mdAmilm iskiWii is 0f 
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the way to a 
better product 
and lower cost, 
through Sheet 
Steel equip* 
ment. Sheet 
Steel buildings 


are reducing fixed charges. Sheet 
Steel conveying equipment is 
saving labor. Sheet Steel fire 
doors and metal lath construe* 
tion are lowering insurance 
premiums and reducing fire loss. 
Sheet Steel furniture is in* 
creasing efikiency and giving en* 
during beauty that is practical 
to use. 

There is probably not a single 
business institution in America 
today that is not using Sheet 
Steel in one form or another, 
either as a raw material or as a 
part of their equipment. It will 
pay manu^teturers and designers 
to study the possibilities of a 
further use of Sheet Steel to 
increase the service they are 
rendering their cus* 
tomers. Skbbt Steel 
Trade Extension 
Committee, Oliver 
Building, Pitts* 

BURGH, PkHNBYLVANlA. 


MIBI 11 SSL 

FOR, SERVICE 
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The Telephone and the Farm 


was not a farmer in the 
world fifty years ago who could 
talk even to bis neatest neighbor 
bytclq;ihone Not one who could 
tdephone to the doctor m case of 
nckneM or accident. Notonewho 
could telepbone for the weather 
report or call the oty for the lat* 
est quotations on his crops. Not 
one who could sell what he raised 
or buy what he needed by 
phone. A neii^borly chat over 
the wire was an impossibility hr 
the fanner's wife or children. 

In this country the teletdione 
has transfbnned the life of the 
fium 

It has banished the loneliness 
which in the past so discoufiged 


the ntral pmulation and drove 
many from the bugs and sotataiy 
areu of fiums and finches. 

It is a fimn hand who stays on 
die job and is ready to wwk 
twenty-fisur hours every day. 

The edephone has b ec om e die 
fanner’s watchman in tones of 
emergency. 

It outruns the fiutest forest 
or praine fires and warns of their 
aiqMoach. It has saved rural 
communides from untold loss of 
hvcs and property by giviim am- 
pk notice of demtating mds. 
Three million tdefdicmes are now 
in servioe on the frums, ranches 
and plantations of the United 
States. 


Ambrican Tblbphonb and Telegraph Company 

AND AmOCUTBD CoMPANIBB 


B£LL 



SVSTEAf 


IN IT. •BMI'OINTINNIAI. TBAK TBB NBLI. ITtTBM LOOK. FOB* 
WAMO TO OONTIN VID PROOKNM IN TBLIPHONB OOHMVNIOAnON 


WANTED 

PATENTED SPECIALTIES 

Dcs R ir cl B cl c n he s sHipcd f on she t meul 
ud pcrfj n ■ to su n c, I r hsrdwsr I * 
if iirnc to. 1 lerLr rUinaln. 
factarr rD>iltr ai .n| b d f IT tnfo o .t a anj 

dn«[n| C>vrr lony y rs In bu. ■ 

Tteorro KONicsLow MPa co 

BSOOPMlteAf* CImhadiOhto 



^Makes 

me Une$ 
for 

Figunng 
Checking 
Underscoring 
Bluepnncs, etc 
Ufldut to everyone 
xSKffdighw mwtktdtmi 

^iuncAimcacs mnuAw sr 
JMabn nwc/s Awib 


UlO 

ISIS I 




lea Making a 

ichinai 

Corliss a Poppet VaTvo Enghns 

tfuUahfH M r ragiual 

srijs-'^’"%ss^wu. 



PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTTS 


MUNN & CO* 

PATENT ATTORNEYS 

V rM Sdni ft; Amartoei 
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24 26 WoR 40th Sc N Y C 
saCKTlPir AMEA BLOa WuhlneRm D C 
TOWER BUILDING Chkof lU 

HOBART BUTLDINO San Pnneteo CJ 

VAN NUYS BUILDING Loa AnasUa Lai 


and Tnda Maria by BoiRiaal 
Aaaoclans hi AH P ci art m CouftcrlM 


well H tha Mllaca baUafa hi the m\mmrm 
of wild matt Then an aeld Ce be two 
varieliM The Oranf Puidak (erug— amn, 
pandak abort) la aaid to lire n the a lian at 
impenffrable Dounuin fonela of tbe eentnl 
and aoulhom paru of the lalud The am 
tivea deactUie turn aa black abort long 
bamd, and wild but not Inaurmuantablr 
Ay Tbe aecood fono la tbe Orang Srdapak 
He la aaid to live id ibe onhealthy lowlanda 
of fbe aoutheaJUrni part of Sumatra He u 
deaenbed aa baviD| tha body of a child of 
12 with hng red Han- on head and body 
Ha la very «hy and rani bai doea not cli mb ** 

In the mountaiDom regions of the upper 
parts cf the Malay Feninaula according to 
informali n given to Dr Hrdlirka there still 
live ih usanda of nrgntoid people and there 
are many old caves waiting to bo explored 

The data obtained in Australia wntes 
Dr Ilrdlicka thriw a very interesting and 
to Boino extent new light on ibo moot ques- 
tio IS of both the Auatrallao and rasmaman 
aborigines. According to these nbserpauODSi 
the Australian ahonginea drsenre truly to 
be classed as one of the more fundamental 
and 1 1 hr races of mankind and yet it is a 
racs whiih shows close cunnertions with oar 
own amestral sKck — not with tha negroes 
or M lancusns (c-xcept through admixture) 
but witb the old white people of post glacial 
times 

Aa to tbe Tasmanians the indioslions 
ai that they were but a branch of the 
Ai xtrilians modified perbapa a little in 
their own country fiuth peoples liave lived 
aid the Australians of the northwest Jive 
larg ly to this diy in a paleolithic aloge of 
fli no culture They are tiill nuking unpol 
ishcd St no tooix which in instances re 
■ ml If* thn Moustciiin unplemenis or Isicr 
bur pran paleolithic types But they ore 
ala I c II able of i much higher clasx of wirk 
To Uy about Derby bottles are used in 
miking besulrf illy worked speir heads 

From Auatralia Dr Ilrdlicka s journry 
led 10 South Africa and disembarking at 
Durban Nital ibt first task nos t mc os 
many as pcMWible of tlie Zulu about whose 
exart 1 looH affinitirs thi ro was tome doubt 
krom an examination of maiy in bviduals 
the anthropologist reached ibo conclusion 
that the Zulu » unquestionably a uuc negro 
thf ugh now an I then as in other negro 
tribes shewing a trsie of Scinilir (Arab) 
type duo probably to old admixtures 

The two main objects of the visit to South 
Africa were the invesligatMin on the spot 
( f thr unportant find of the Rhodetun skull 
an I of the recent diocovery of the skull of 
a fossil anthropiid ape at Tiungs which 
had been reporttsd as ^ing powibly a direct 
link in the line if nuns sscent The 
Rhodesian skull found in 1921 at Broken 
Hill shows a man so pnmiUve in many of 
lU fraiuna that nothing bke it has been 
seen before Dr Hrdlicka was able t) clear 
up some of the moot punts in coiuirction 
with this iropirtani find and be collected 
for study bones of animals from the cave 
which gave the Rhfdcaian ricull ns well as 
two additional nuneralixed human bones 
belonging to two individuals all of which 
were deposited with the earlier rrliea In the 
Bniish Museum 

Tha fosaO skull of an anthropoid spa 
f und at Taungs in 1924 belongs acoording 
to Dr Hrdlicka, to a spocirs of anthropoid 
aje of about the sUe of a chimpanaee and 
ividenily related to this funn though there 
ire nr tain differences especuUy u tbe 

I rain These differenccf suggested that this 
B] c may powibly have been somewhat supe 

II r to the chimpansaa and nearer to tbe 
human But it is not DcccMsnly a form 
tiat stiod in the direct boa of the hnraan 
phylum 

South Afnca is ■ Und rloh in materUl 
f r the ajnthropologmt aoomduig to Dr 
Ilrdlicka *~Tbm Is be wntes the dis- 
ippeanDg old native population of Bushmen 
Stramiloopera, and HoUentms, tbe newer 
negro popuUlbm wfaioh smounta already to 
ever 7000000 and Is steadily tttcreasliig, 
the alnoat sutUnacy popuUthm of USOOgDOO 
South Afncan whitM of Doidi and Katfsh 
derhatioB, who am bUpdiag togahar and 


arndnrtttg a lypa «f tbalr owt (aa U aUa 
happening on a largtf aoale with the wUlaa 
In Aialt^)l and there art tbtwdant re* 
mains ol palaolichki oullurea,** 

Dr Hnfllofca baa ret u raed from hU frail 
fill journey deeply Imp res sed with the op 
portunltles and n^ fur enthfopo U gl ea l ra- 
aearah offered by all these dntam parts of 
the world, and the opeauvs everywhere for 
Amencan cooperation **T1 m story of man s 
origin differoitiation, spread and struggle 
for sumvab ' be says ^ is evidently grester 
far greater, than o^nanly oon eri v^ and 
a vast amount of work remains for lu sails' 
factory solution'’ 

• • • 

Why Amerita lg Progpotmu 

C^NsmoABU notice has been attracted la 
Gnat Britain by a report whmh was re 
oeariy rendered to Bntish Indostnalisu by 
two Englishmen Bertram AuMin and FTin 
cu Uoyd These gentlemen have been trev 
eling extensively In tbe Umled hlalea with a 
view to trying to determine the fundamental 
causa of the great prosperity of American 
industry and wbetbw or not Amencan in 
dustria are employing methods whKh Fng 
land might profit by studying "The Secret 
of High Wages Is the title of the book 
which they have written 
The findings of these two students of in 
duatry are as follows 

1 Promotion in Amcncs is by merit 

2 Ammca sucki to the prinuplc of 
Btnsll prifits and quick returns and 
wealth IS made by fine margins of profit 
on Jmminse sod rs| id turiiuver 

3 Rapid turnover is secured by aim 
plifirslion on I cheapening of process e s 
whib neccsMtaia lew capiisl for t 
given output 

4 America ahiWB endlew keenitevs in 
dev ninj, linii aaviDg and trouble saving 
applianca 

5 The American employer is not ho» 
tile to high waga 

6 American manufaclurers cooperate 
by exchanging ideas 

7 Araeniaoi are vigilant and acute 
in eliminsUng waste and in coiisamng 
lime energy und S|iace 

B Amcritan welfare methods double 
high waga in their stiraulauve effect by 
surrounoiQf tbe workers with deanb 
ness and light and by seeking in every 
way to increase their convciuciioe and 
satisfaction 

9 Americans rnLouTBge research with 
magnificent intdligencc scouring the 
wnnd to obtain the bat research 
brains 

If Britain could teach us her nnequaUed 
reipect for the law in exchange for the 
industrial lessons she is learning from us 
both nations would profit 

• s * 

Why Clean Ri/b Bora$T 
Seei Thenu 

Furauis enthuslistt as well aa those who 
served in the infantry dacug the World War, 
will take micrest in a new boreaeal invented 
by Oil John F MeCiU of the United Sutca 
Marine C^rpa for iba purpoae of banneti 
cally sealing the bom of tha Umted Sutes 
nflo commonly called tbe * SpringfiehT* riAa 
Ihe most senaltive and vulnera^ part of 
nur present nfle insofar as accuracy la oon 
ct rn^ Is the muole end of the bnds and 
gruovn says Col MoGill in a report rrn 
drred to the War Department For years 
riflt men have bcea eognliant of this fact sad 
have tried by one means or another to pro* 
tect these ports To preserve them however, 
reqircs mere oare and eapenenca than is 
usually found among those armed with this 
weapon and too often the piece is Tumed 
cause of improper cleaning or a failuro 
promptly to remove fouling of a eorroslvtt 
nature from these parta 
In order to seal the barrel reuy hare used 
a stupper which was forced Into the muBla 
This was ruinous beeanss of the Bwlstore 
and dirt esmad into tbe end of tbe barrel 
by tbe stopper and the rosttliaBt pltbag twL 
oomsien Thu praotlee is now pnUblfesd. 

The wUp and utothm of a iwcal ekmnlH 
red whstt osed frem tbs anaria md vlS 
(CeatbmeimMrnm 
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How many people actually have 

halitosis (unpleasant breath)? 

Read what dentists 
have to say about this: 

T^VERY reader of Listerine advertising knows about 
halitosis (unpleasant breath), that insidious thing that 
not even your best friends discuss with you. 

Yet there are still a few “doubting Thomas” folks who 
thmk halitrais is only a state of mind. 

Out of simple curiosity we put this question up to a 
carefully selected list of dentists — 1000 of them — and in a 
letter asked them the following: 

Do you ever use Listerine in self-defence, 
in the mouth of a patient troubled with 
halitosis, unpleasant breath? 

Please answer if you use it this way (1) 

Frequently, (2) Occasionally, or (3) Never. 

Four hundred and forty repbed as follows: 

83^ said “Frequently” 

15^ said “Occasionally” 

Only 2% said “Never.” 

Now, what human being meets habtosis at closer range, 
face to fiace, than the dentist? And who would be a better 
judge of this condition— and how to combat it — than the 
dentist ? — Lambert Pharmacal Company, St. Louis, 

U. S. A. 

LISTERINE 

^puts you on the safe and polite side 

[ Well— It worked I "j 

For quit* « whfl* w« cbtUttHT^ to try Lli^iw Tooth I Special 
PutOi SrIm now ihow that wbon taty tiy It tb«y atlch to Itl I atom 

LAKOB TUBB-ai CBNT8 J 
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Far WetlarB DlttriliatiNr 

Tte K«r4nuiii«r UM Cvt- 
IMI. Gt ^ Ui AaiX* !■ Um 


WMi» wmH af 
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It af Hi 


You'll find llie Federal Truck in e ver y 
field where a heavy duty truck eon be 
uaed They have apeed on the road and 
•trength and reaerve power for every 
emercency* 

Federal naea Da)^n Steel Wheela be- 
cauae Daytona adtl anper-whcel^trength 
Co truck atrenfth They help the trade 
to hold the road— run amoothl y an d 
give economical, Iona life aervice 
Today, nearly all heavy du^ trucka 
are equipped with ated wheeu — and 
three out of eoery fipo are Dayton Seed 
^heda. Specify than 

Hie Dayton Steel Foontlry Company 
Dartoat OUo 




pin»Wit ita riiMftin 

nui tvfeMIhal li|k«wtoBIMBI twm^ U 

ULTRALENS MICROSCOPE 






WADE BENCH LATHE 


FOR SALE 

MANUFACTURERS DRAW- 
INOS, PATTERNS, JIGS and 
FIXTURES for the manufacture 
of APPROVED UNDER. 
WRITERS TYPE ‘B’ 
ROTARY FIRE PUMP Un 
usual opportunity, owing to 
growth of other products Ad. 
dtess Box 170, SCIENTIFIC 
AMERICAN 


t/Ujfli “VrOl^Ut fi<u:\'cl 


fliiiTiOTiib im 

qmoUj dartnvy tba aoearaer d tha riia ttaw ta —i ^ Biaga mfinl y ipaditaE 

Tk» pnetloo la alao pcoUbltd Thoa two UooUa 

polsta are maatloiied to ahow iba ImportaDoa SarloM Iqjorr to Hfta harralg W M lakP 
d maintauung the eada of tbo Umb aad quot la iha ttoplea haBa o ae of Ao depodt 

gi o o f c a of bora intact The denea da- of fordfi material la tbs bore br laaeatau 

aeribed bdow aoala tba miisde without oom The viap aad am are dM nou pirria t aS 
ina la ooataet with the boro, aad Ita nae doea offoden m fiua regard Rika eipo eed la 

not neeendtate a obaage in the deoign of the racks or la ftore, are frequently filU at tbi 

nfla. miade with mud which seena to be pa^ 

After eitcnalfe teaU by the Bureau of tlcnlarly lajarlous In a my abort paried m 
Mines in 1922 it was found that the pna that Tina deposit Is appanotly Ughly nor* 
ripal afrnt cauing tba oomuon in nfle iduvBi 

burrals after firing waa potawiam ohloiide RiAm earned In the rain, tboae eaipond 

which w a residue left in the barrel from m open boata nfles u racks aad la atani 

tba primer As thu potnalum chlonde la aboard ibp and tboae taken aAora by land 
the active agent of cMToaion it to necewity Ing partm (where there la do oppoaltloB) 

that it ba entirely rrmored from the barrel are subjected in the a h e e n c e of a aoalad 

to prevent the mating and pitting vduoh le bore to conditlona that can cause ■enow 
the cause of oondemmng many rifiea injury duo to corrosion from laototare 

Pouanura chloride to a rabaUnce that u Oidng the World War the derimetivn of 
abaolutriy insoluble m ml or grease of any feet of p h oeg en e chlonne and other gaaen 

kind but to xeadily aoluble In water Small on the metal pans of tba nflea wan vary 

particles of this ohenuoal lodge tn the ml aurked It to true that la the majority of 

ante fiwuTet end the tool wounda in the bariel oasea where nfles were thus esqwaed ibof 
of the rifle end while a thorough oleanlog were being fired or held m rradinem to flip 

of the barrel with a cloth aaturated In od and the use of iho seal would aot have besa 

will meehamcally remove the reridue on the practieable Nevertheless, maoh Injury was 
surface so that the barrel will appear to be done to nflea not in use and wfai^ could 

perfectly clean the particles of the potas- have been saved by tbe use of a aeaL 

alum chlonde lodged in the manner The present bolt of tbo nfle wbeu dose d 



4km0i Coload IMllTc wiBm bore eeol for the pr ov— dou of Bnrroiiaai fas plora 
of ibo maaalo of ibo army rtlie. ll loeka behftd the riagHfco ffWMnghi scad» 
BMomi Ike bore eeal may be removed w|lh^ took 


aonbed remain to corrode and Injure tbe with firing pin up or down wiU not pravaat 

barrel as they cannot be removed by the a certain amount of air frmn eaterug the 

cloth and tbe oil cannot dwolve them breeok It is therefore bat to eeal or <doM 

It to claimed that if tbe device ahown In tbe space left between the boh bead aad 

the accompanying illuatratJoni to promptly tbe barrel Tfato can be apooaepltohad oon* 

placed on the nn^e aftv finng care being veniently and eoo&omleaQy by donag Ac 

taken to allow tbe empty cartndge to ro* bdt on an empty cartridge case 

main In tbe chamber coitosiod from tba The subject of oocroaloa under od 
residue of our present rifle powder or from with speetol refaenee to tbo oause and prui 

mtraoapheric conditions cannot occur Tbe vention of tba aftaroorrotioB of firearms, M 

same would app^r to nfla in store which thoieughly treated in Teoknied Phpar IM 

had never been fired— conealon in the bore of tbe United Statea Bareaa of Mmea TUs 

from the combined action of beat and odd may be had only of the Saperiatemtoat ef 

and the vanout staga of humidity would Doeuments, Government Idling Ofie^ 

not be poesible Waablngtoa D C , for five caala (govam* 

In other words the nae of tbe seal would aunt •foadea do not acoQpt poataga 
protect the bore mors effectually than tbe Uampa) • e * 

most csrefol denning In fact a certain , 

amount of injury to sure to occur as a rendt Fuelagf Jlaaofauig Whom 

of otoaning no matter what care may be Woat to said to be tbe fastast mvoIvlBi 
exeroiaed m that a nfle tbe bore of wfaich wheel in the world to aa importam parta 

had never been deaned, would bq in better tbe a pa mal equipment amd by Luntt. Jebq 

condition provided tbe eed waa properly MacReady la his recent attaavto W beitoq 

need than one flnng a Uke aamber of the woridk almade reemd la tbe tqp 

toaads. aotwltbuaadiag that it may have re- Um vdied oa tbs e u pew har aec of hk alfr 

erivod tbs mom oaiuM a ttaa ik a Thia W pbae. It revokca at a moad alpoac famam 

eonrsm baa bo rsfsnaeo to iba malal, or w- orivabk to the knua adM^lgnlar 

called *‘oeppor" forihg>^»bkh R tba paw it ihw a mlaatog almom TOO tkam a togM 
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A dlitolSlii of }M how toM Ak k BMT 
A filM hr oonporfm It wiA the epeed 
tWt of Ae am^ a ito i A Ja oukahaft 
to Aa Wjhft epaed Aa enAAaft feaehea 
Aaot IjOQO ipfoluuo&a pa mlmita or oalr 
>ai iwentkA af the opNMd ol ihu aupa 


BJtoet Sm IF«f«r on Cmnnons 
SmMk /or CmtimHot 

Few of tti weald beboro on fim thoaibt 
that nanniHi balk aunk in the aea for noarly 
MX) «aia wonU beooma red hot on eipomre 
to the air and then fall to pieoei like ao 
oneh dried nod Yet Aa foot ia well 
ittaend m doonmenta of the Britbh Nary 
the data promited below were fumkhad 
by Mr John S Carpenta and were ong 
inaHy obtained from the 1882 edition of 
rnotwinaa **Cinl Engmeae Handbook 

The iforr Aom whioh In ba day waa aa 
pnod a Tcaa el u any that aailed the Bntiah 
imtera, and wfaicb k aald to bare taken part 
in the battle with the Spanuh Armada waa 
railed afta hanng lam In Davy Jonet 
lodcCT fa 296 yean. When abo tank Ae 
eaa armed with bran caimon and aome 
bat wen built of wrought iron ban hooped 
ngather The braae cannon wen badly 
wneynnmhed In apoia, that b locally and 
■el on tba entm aorfaoe It was thought 
hat Ao local oorroaum waa due to iron 
lanag been in oontaet with the braaa at 
bene placea The wrought mm oannon 
mn naled down about 30 mob deep all 
>fa and flaked off very readily The cast 
inn shot or cannon balk when raked to 
be nrfaee where the air lad acceaa to 
bem gradually became red hoi and then 
TaQ ia many small pieces like dried mu I 

The Adkar a vemel of a lata period gan 
ip aome of ha cannon and otha metal 
Mils afta having been sunk fa 184 yesn 
IS did tba Aoyef George afta some 65 years 
>neral Pasley who made the official eum 
natiens of tl^ metals recownd nported 
bat U the great majority of oasa Ao cast 
Ton had become quite soft and that it 
treatly nacmbled plumbago Some of the 
bet when eapood to the air became very 
lot and eaplodod aii> many pieces 

Tbs wnoght iron in Ak case was not 
10 luoh Injured cioept when in oontsct 
wiA ODppw or brass gun meisl show ng 
bat eleetfolysis was at w A st Aeae places 
VeiAa the ooppa nor Ao gun mrlal was 
aOiued except when iron bad been in con 
not wKh tbm A few plec.ea of wrought 
loa were lewoAed by a bUcksnuA who 
ioekRd that lU quality was better than 
hat oi modem wrong) t iron Some of the 
last iron guns were removed in Aer soft 
itate to the Towa of London wlere after 
mne four years they resumed Acir probable 
tfiginal hardneas. 

In the ciM of a vessel that had been 
Huk A the fresh waters of tbe Delaware 
Uvw fa om 40 years tbe oast iron cannon 
wkod Wot fomsd perfeetly free from mat 

Unptoteoted paru of cast Iron slnloe 
latas^ parts of Ao sea gates of tbe OU 
Akdonlan Canal in Sootknd were oon 
fotod into m soft plumbaginous substance 
o a depA of Ateo^narta inofat but where 
ba oaac lion parts wera coated wiA tar or 
AA. they were antfaely uninjured Tba 
Mftaoiat afaot abo taka plaoe where tbe 
Mat ben was embedded in salty earth Some 
MM bon water plpa laid near the Llvopool 
kehs. woo aoft enough to bo cut wlA a 
tnlfa afteg 20 yean, wbto Aa same material 
4 lbs mm pipsUns laid on higba ground 
iwiy bote At aalt water wen as good u 
■ov afta SO yaanL 

CA—rnrsn baa Aovn that Aa rapldby 
4 Ak aafttedag aetloa depanda much ou 
ha qgaBljr of Aa oalal Aa darka eolond 
TFto if Jm whlehan Ugh to Btobnloally 
MMbtoad^yto wygtog naM. widk Aa 
totoiad ^pud|a last nac 



Transportation and Grinding 

G reat engines of commerce owe much to the hghtness, 
strength and toughness of modem alloys 

Amenca boasts of the Liberty and other aeroplane motors that 
generate one horse power to every pound of weight 

In the building of gasolme motors and steam locomotives, gnnd 
mg works to accuracy limits around one quarter of a thousandth 
of an mch and sometimes even nearer absolute perfection The 
result 18 tremendous power high speed, dependability and safety 

The practical use of hard tough alloys the accuracy of today 
and economy of manufacture came after the mvention and devel 
opment of modem abrasives modem gnndmg wheels and gnnding 
machmes — after gnnding became a factor m machining operations 
It would have been exceedingly costly if at all possible to reach 
the present day degree of motor accuracy before gnndmg took its 
place m the machine shops 

Great mdustnes have been successful because of many contnb 
utmg factors, not the least of which is gnndmg This is exempli 
£ed by the revolution m means of transportation tuned withm the 
era of the development of the modem process of gnnding 

NORTON COMPANY Worcbstfr, Massachusetts 
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N ORTON 

Grinding Wheels Refractorle8*'Floor 

Grinding Machines and Stair Hies 
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Radio Notes 




A profyamlonai movim A Review and Commentary on the Progress ta Hus Branch oj 
OSntOt*9 Rapid Commumcation 

f^gm Condocted hj Oirtn £• Danlap, Jr. 




Standard Fdm 

CaMW 

far E^Mr 


DeWy 


Tbi lbs \rv tfrimratiin, Amaxins 

wurld iiiifnl iiiukirN of uiu i 

til II jiiitiin projrdortf an faow mca 
iiiKiiiciti II T1LW nio\io earn Ofilv 
I ru At IhM tt m rl m irfrtiirr 
( nnii ni witli sr\Nl)\Rl> CnOO 
HIM for \onr own pniiite ^ IwwJd 
iiM*' Jt minnn rrul, rliar* 
rut motion iiictiirtn in thn homr ll minnH 
Xou too non can take jimfi mtlunnl motion 
pktuna and aboia thim unywbi rt- 
ainarinic uiw rauiira fakia initiiroa Uiat 
eun bo nhown in tbintrcH chiinbiH mIkmI 
hmiMH pviry IiIam 
ikbi n you arc rogu 
lur motion pirtnriH 
it minnn motion 
))li tiinn of >oiir 
thlldn n, fnendn 
plcnif n. icnmi n 
tra\el tni. family 
all thorfair 
InhiJ piitunn you 
i»nnt lo iirLHLnL — 
in full tbciitn nui* and thoutn iliirity uny 
lime Ami iLt tlii» pnci is bmer than 
niunv motion lurturo cnmornii minb fir 
araulpiir nne Hint nii iin off Ntnndord 
narrow blm wliii h proftHHlonulB do not iim 
I biiit impnir yonr inhutliL bv pinnittinK 
It to bo nim^ into a imsIiivi ihnt 3011 
(.an t maki 1 lour piintn from to ki\ l t i your 
r lutiiii and fntnda 

5b Eaoy to Carry 

Tbink' Tim mndirfnl nrwiV \ryw iKim 
cniv 1 ) lbn ' \ihI no tnpml niidnl I hr « 
\li» hiiderH* lliiiilwinii all mitul eriiim I 
liathi r bniHhfil luki SIri 8>jxtlvSii I'l 
\c-cnrBtP fintomutic footaicL mottr Take 



WfMNiMjtaiidnrd nhawd flK w 1 

Inairiir frwAimal oimi na and n 1 tii U m t e 
%’T LS **»* iM r r »i 

aa* Itla tliaoi It film 11 it a ti 1 a | rrriwl i a • 
■tva TM r««l I ft I pi I ir t pki t niw vlU r U Im 
» dw-pit^wlit aud tor our w AIti nr Um 


It nn}»bfr( Opirulm ur nnllv ur btill 
oainc.ru Alao an amaaiuK parlnmio fiatun 
—an ac*tion lock tliat artuallv 1 (s >uii p t 
Into the wine vourMlf nr dinrt tin uiti a 
while th« tamoru K<H.a on 110 r lint lo\id 
flffnrra and atonui for the futun 

Ask Your Dmtler 

All < thpr Rtandlird aulomatlo film nn to o 
eamiruR mil fnr $3*1(1(10 and up' Many 
owntn of tlip MW Ih Vry oain nif moiin 
taking mptunn for ihiatriH and the ihuh 
rpobi 1 bpT rnnnnt do thia with off stand 
ard camiruH Vnd then are many other 
Tmiimia] featnns iiii Nhniild know about 
iLOiir dealt r will i,lu llv till rnn in ditail 
Ikmt chink of buylni^ n motion picture 
camera without bnri iianb ut tliia Hnptnor 
niHihme that gi\ h lui imtunh that can 
alwaya br repro lucid Tluit lun bp nhown 
In prafiaalonal tin ntr r f r thp h mp n a 
larj»t acreen eaaetlv liki ihp iduims ii thi 
mniu houaea If iiur duller eaniiot gi\e 
you thla luformatn n wrlti ih ( 1ln.et A 
pnnt card will do Itut do in t di 1n\ I ( am 
about thla wonderful atandanl him nation 
pnfim lamera new offpppfl to you ut a 
pnci so amaamfly low Adclnn 

DE VRY CORP O I^TI O N 




Hie highly poUahed ball that the yoang man b hoUfaig In the above IlhulnUlon 
fa the Uteat In radio aerlafa. The lead la wire fa eonntwted lo the surface of the 
ball, which may be mounted on a pole on the hotiaeiop 


Doubt If Radio Makes Rafai 

Paul Painif>e knorh Mmnitfr of War 
recently made a blatrmcat that be brlirir i 
ro liu wavi T reR|H nmble for the raint and 
rhilly atmoapbrre dial prilislcd during 
April May and June Hr railed atten 
tiMi lo till fail that the iiitruduriiun of 
ilcrtoan waien into a tightly cliRcd rocm 
where the air la abaolutrly lraua| irenl 
tuuMB litlle dropR of water to form m ilia 
faiCR of th»ae prearnt in the room He ex 
plained that ihe Ilerl/ian fog found in tviry 
home had berome ionized and electnhed, 
thiiR forming rain 

When askid for hla opinion on thiR Rub 
je I Tamea H Starr rhief of the New ^ rk 
Weather Uorean Raid I am a nkiptic 
PerhapB the pet pie m h ranee wrrr mm 
pluming of the wiulhrr wmethlng liaJ to 
he blamni m they pirkeil on radio The 
more 1 Rtudy wcathrr the more prsilivc I 
Ik I ime that we will ncvir be able to rontrol 
the weather ' 

Winn 8«kcd lo comment upon the Pam 
I VC theory Hug 1 1 crnsbai k aaiil Noth 
mg loulil be furilnr fr>m the truth The 
bllle amount of energy radialid by I rood 
easting aiationR u an infinilnimal that no 
known inktnimcnt can dirndy incaaiiro the 
amiuDt of energy n< lived three raiica fnm 
the irananutter Only by amplifying tlie 
miiroBcopic energy and by employing kctl 
A an 1 B hallcriiB arc wt enabled 1 1 
make h uHspeakeiR talk Heat in a rm in 
may cause piripiration but not radio waves 
**Ph>Hiciana and ncienliala wIki use Xrays 
whieh give off a gigantie amount of energy 
aa compared lo a broadrasting atation find 
that even with the inmemluus amount of 
ionizing pnwir inhinni in the Xraya no 
action on the atnkapbero la ecer noted 
* The plain truth la that the cause of the 
unaeaaonable wiatlier lies in the son,” aoid 
Mr Gernsback "The lun g>ca through an 
tlovcnyearp aunapot cycle the minimum of 
who I waa in 1922 during whuh year radio 
1 won Lxeeplionally good Since 

that time dir sun spot cycle boa increased 
and right now cuntinning up I* 19 A 
when the sun-spot cycle is at lu naximum, 
Tcrtpiion will be bad, and ^inddenuUy. 
probably tha wratbar Radio reocptloQ will 
probably be at its beat again m * 

Dr AUM N Gddmilth, Olrf Bromloist 


Engiiinr of the Radio Corporatum of 
Amirifa, raid tliat he did not agreo with 
the Painlcvi theory and did not believi 
that radio bad any effect npon weather con 
datlona 

Thf re la probably as much truth aa poetry 
in the words of the old sung 
Whethi r ipa eold or whctlwr it a hot. 
Were gonna have weather whrdirr or ni i 
The weal her we get and the wealbtr we vc 
gnlf 

We re gonna have weather whether or not. 

Mualc Venus Phoiographs 

WiiFN the first radio pictures appeared 
Bomeom remarked (hat they looked juat like 
bmadraRt music sounded 

Such a comparison ts absurd** said W 
H Pnew President of ihi PritM Radio 
Corporalton The fact is that on a good 
receiver today the rrproiiuition of the pro 
gram » wi II nigh pi rfei 1 The average car 
could detect no differemt between the sludn 
program and the sime program heani ovir 
the radio providing of course the set and 
the loudspeaker are of the best ohlainuhle 
quality 

* Aural radio reproduction ir more naiural 
to Its original lhan a good pliot igraph is to 
US subject There is simply no basis for 
coropanng It with the acioropliahments to 
date m transmitting pictures by radio Tlie 
latter is about in tlw tame sute today where 
all radio was four years ago We learned 
to apply the correct ciccincal principle to 
the pnndplea of acoosilcs, and today no 
one neid apologize for radio reception, nor 
may anyone sneer honestly 
"In the visual pmblnna they have a atart 
in the knowledge of lenses and camera pnn 
oiplea just as we bad in the knowledge of 
acouRtJcB Through experunents they wilt 
learn how to apply the oomot olaotncal 
methods, and the probtema of the fdmto- 
radio engiaeera will be solved UntU then 
tt u idle to oompare the two " 


No Radkal nurngw Expected 
DelUittger^ 

Tnr day of rgpid ohanges la radio re 
oaving seu has ptssed, and ratHo fa now 
daftaitsly wtabh o h ed u a pnetfaudr tkpaad- 
ablSp iw nn a n ent utilhy fsv cverynJoy Dm, 


The'IMoiintie^iaii’t 
lonely any mote 

the supply ship 
steams south from the 
last outpost of aviligation in 
September, not to return until 
the fbOowinff July, loneliness wiO 
never again beset the lives of the 
Royal Canadian Mounted Pdice 
who patnd that vast; wild siea. 

Radio IS now bn^teniog the 
long winter nights with musk, 
special prograiDfa messages and 
giwiQgp frm thw ^^home folks ** 

And in the rccovmg sets of 
the'*Moutttics''is the equip' 
ment obtainable. The batteries 
they use mmt be dependable 
Th^ nmst serve until the supply 
ship drops anchor in the harbor 
a year later 

Q 4 $k my Radio Engmeer 

BUROSaS BaTTBRT CoUPANT 
Gbnbral Saus Ones* Chicaoo 
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SCIENTIFIC AMERICAN 


l« Dr. Hr. OM ti 

^ 9iAdaii «f tU fiifTM 

*P)»IUvfai( Hriod «l •kpvl^ealiil 
vwfopmaL dnrbit ifktefa riw nuAat wm 
IttttM mb Moret of Mta of all dofraea of 
naeptlvltr, iIm iadwtiT hat now aettlad 
dovi Id tba pra j^ ction of a relatively few 
Haiidard hlidralaia aeta, aKpertly denned 
and rabaUtotUlf built, wfai^ may be ex* 
petfted to (he aa good reaults five or ten 

r i from now aa they do wbon new.** aald 
DdUagm 

**Thae la no more reaaop for walUng to 
boy a good radio aet than tbero la in waiting 
to bay a piano. While tbera doubtleaa will 
be ooeaaloiial reflnementa in tecefriog eqalp- 
ment, tbeae are not llkoly to affect the oom 
paratite valuta of the atandard aeta of tcnlay 
Tubea, of conrae will loae thdr edkdenry 
after from IjOOO to 24)00 houri of ime, but 
nuat of them can be reactivated at amall 
coat The aet aa a whole, however, will 
retain Ita efidency and value Indefinitely” 


Natkmnl Network 
bnmdcaatlng ataUvoa in the 
Unhed Statea will aoon combine to fonn a 
chain for country wide broadcaaiing, ao- 
oonttng to Norman Baker, of Muacarine. 
Towa, Preaident of the American Broad- 
caaten Aaaodatlon. A hundred or more 
■mUona, aa the plan U outlined, will be 
linked together, but not by laftd wirei. The 
plan la to have each autlon radiate Ita own 
pngraaa, and the advertias uaing thla atyle 
of advertlalng would be aonounoed at the 
■ama hour frtnn aD Maiiona in the organlu 
lion. The bioadcaau from each atatlon will 
be entirely different. By this method, coun- 
try wide advertblng by meana of radio will 
be promoted 


Two Timing IlnlU 

A NEW A-G Dayton reoelvfr, recently 
placed on the market, iocorporatci aecood 
stage tuning, which performs as though 
there were two eels In the cabinet Where 
conditlona rcffulre arlective tuning, the first 
tuning stage Is adjusted and then the second 
Stage is brought into phase This arrange- 
ment b said to oompcnsate for differences 
in antennaa, tubes, batteries, interference 
and other fsetora which may exist between 
actual operating conditions in the owner's 
hands and conditions which existed when 
the set was tested and balanced at the fac- 
tory. 


Nentrodyno for 1926-27 

A NEW model neutrodyne set has been 
introduced by the Stromhorg-Carlson Tele- 
phone Manufacturing Company The gen- 


aral MpignBPU ud foDdamaoml deatni b 
pnothnUy tba anm Ua the 1925 modal The 
ohangaa arc lu iba form of rdlnoments 
which allow tba usa ed either aa outdoor 
aatauna iw loopt any semi power or power 
tubei any kind of current supply and any 
kind of powerootput aqnlpinent BUuling 
posts an used for loop eonnertlons and a 
switch b provided ao that the operator can 
quickly shift ftum loop to outdoor antenna 
A power-awiiohhig relay inaerted in the 
wiring of the **A” and "B** socket power, 
oonirob tbeae ^uaita antqmatkiaUy as the 
battery swUoh on the front panel b turned 
on or off 

Radio Safegnardg Mlncn 

A RAiHO warning alarm has been devd 
oped to safeguard miners in the Pennsy] 
vanla cosi fields agslnst explotious of coal 
dust and the deadly effects of gas accumuls 
tiOD Tbo nse of device will permit iho 
clearing of the affected areas or the entire 
mine of tbo operating personnel. If the ven- 
lllsting system cannot relieve the dangerous 
gas colleorion that b likely to result In cx 
ploskma and fire. 

The hiatrument b baaed upon the prin- 
ciple of eieotricaf oonductivlty of various 
gears and brings Into use the alnqilest of 
radio drenita, oomprblng a variable con- 
denser, a vacuum lube, a senaitlve reby 
and alarm bella. The variable condenser 
plates are charged with electric energy that 
b dbchaiged only when the current ttored 
b of sufficient sirength to break down the 
dielectric proportlea of tbo mcdlinn aeparat 
log tbo pUtes, or when the dielectrio itself 
changes to one of greater oonduotivity Tt 
is on the latter principle, the change of the 
dielectric medium, that the mine gas de- 
tector works. Thf air-spaced plate type of 
variable condenser in the Instrument b in 
scricd in a small duct through which air 
is pumped from various parts of the mine, 
each gallery hsring Its own separate gas 
detector unit, located on the surface of the 
earth at part of the fan and ventilating con 
trol equipment 

While the air passing through the con 
denser is clear of gas and dust, the circuit 
remains open, but wlien the air carries coal 
dust in finely divided particles, the atmos- 
phere between at he plates of the charged 
condenser becomes mure conductive, its 
value as a dielectric depending upon the 
amount of dust suspended in the air, until 
the condenser discharges. The frequency 
of the discharge depends entirely upon tiu 
■mount of dust in the air bach discharge 
of the condenser b ae4Jonipanied by a clos- 
ing of the relay urcuit that rings Uie bell 
The rale at whirh the bell rings gives a 
reliable check on the change of conditions 
hrlow so that the operator in charge of the 
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Perhaps you, too, can cut your 
‘‘B” battery costs in half. Just 
follow the chart. It gives you the 
secret of “B” battery economy. 



Thousands of people have 
made the discovery that Ever- 
eady “B” Batteries, when used 
in the proper size, and on sets 
equipped with a “C” battery*, 
are a most economical, reliable 
and satisfactory source of radio 
current. 

Here is the secret of “B” 
battery economy, reliability 
and satisfaction. 

Oh all but single tube sets — 
Connect a "C" battery* The 
length of service given belom 
IS based on its use 

On 1 lo 3 tubes — Use Ever- 
eady No 772. Listening in 
on the average of 2 hours 
daily, tl vnll last a year or 
more. 

On 4 or more tubes — Use 
the Heavy-Duty "B” Bat- 
teries, either No. 770 or the 
even longer-lived Eveready 
Layerbilt No 486 Ustd 
on the average of 2 hours 
daily, these mil last 8 months 
or longer. 

These figures arc based on 
the average use of receivers, 
which a country-wide survey 
has shown to be two hours daily 
throughout the year. If you 
listen longer, of course, your 
batteries will have a somewhat 
shorter life, and if you listen 
less, they will last longer. 

Evereadys give you their rc- 
I markable service to the full 
only when they arc correctly 
matched in capacity to the 
demands made upon them by 
your receiver. It is wasteful 
to buy batteries that are too 
small Follow the chart. 

In addition to the batteries 
illustrated, which fit prac- 
tically all the receivers in use, 
we also make a number of 


*Nnm A battery grritly incrraiei 
tht life of vour “B” battenci and gives 
■ quality of recepiiou unobtainable with- 
out It Radio acta may easily be changed 
by any competent radio aervice man to 
permit the use of a **€” battciy. 

£V£RE1U)t 

RadiO'Batteiies 




other types for special pur- 
poses There is an Eveready 
Radio Battery for every radio 
use. To learn more about the 
entire Eveready line, write 
for the booklet, “Choosing and 
Using the Right Radio Bat- 
teries,” which we will be glad 
to send you on request. There 
IS an Eveready dealer nearby. 

MamuftulareJ end euaraulttd hf 

NATIONAL CARBON CO, Inc 
New York Son Francisco 

Cuudiu NMlmal Cvfaoi Ca, Umlwd 
Tonnlo, Ontario 


Tuesday night nKans Eveready Hour 
—8 P M , Eastern Standard Time, 
throu^ the following stations: 


WlAf^CWrwS 

WTao-iy«msfer 
wn-TAUSUa 
woa-ffiJata 
sr-mskwtk 


vsAi~CMfaw«ri 

wwj-Zlefng 

WOif-CMcif* 

woo-Dntnptri 




scnamfic iUdBBiGAK 



Molorlili 
Carry ■ Batllaa 
AoIovHm 1 « yov 
car and talai^iard 
ypor apart lira whli 
rawtnitti Aaiow 
look Both art 
madt of Yallow 
Biraod. Aak yow 
Mctaaory dealer 


On Municipal Docks 

YtUow Smad Wirt Rope Itadi a btiplad band la tht 
traoifar of ahipmenti betwe a dock aod rltor harjaa 
Big loadi art hasdltd ai aaltly aa Unit oota and 
ttonomy la ctriala 

If tdt by OBt of (ba oldaat vlra rem mattilactuftn 
vIrtiiBUy pumttra a tbt lodualry YtUo« Straad haa 
a tboroaghly cnablnbad rtpatailoa for atraagth and 
loag Ilia 

Tbt alraad of yr//a* la the quality mark ol Yellow 
Biraad— ud your piottcUon 
fkla eompany alto raakta all atandard gradaa of wire 
rope for ml purpoaaa 

BRODERICK A BASCOM ROPE CO. 

iOB North Pmt Simaft, 81 . Loala» Mn. 
Anibowntd Oaoia r i w of It A aa f rf al I w c ol Waa 


IfelloiwStiand 

WIRE ROPE 



Thia almplo yet o B lr itni ahorl watt iwHo tnuHallter waa hnllt by tho Btadfla 
of Maiiatla Collq|t foe tho Anattkan Mnawin of Natwal jflatnty Crtaalaad 
EapedBoa NodM the aeoeaaihfUty of ^ of the porta 



control boaid can rtfulatt the vtntalatlof 
ayatem to relirte the eondltloa before it be> 
cornea a menace by either drawing out the 
ar or fororng In a frcih draught to diati 
pate It 

The atparalum of the condenaec platei 
la dlcuted by pi ya data clpiniau and nun 
ing englneera wlo have iktermloed when 
the perccDtage of dual and gaa aaaiuura 
dangeroua proportiona 


Patent Granted Latoor 

A PATCRT with baalc clainu broadly cor 
enng amplification np to the lua t of oacil 
latwn with means to prevent disturb ng 
oaoUlationa at all frequenciea in multistage 
reenvera togrtler with a common aource 
of space current known ta the B battery 
haa bean laned by the I mted Suta patent 
ofice to Profaaor Manw C A Lotour of 
France 

It is eontended by the Latonr CorperatioD 
that praodeaHy every type of radio reonver 
aa now inanDfaoniTad iidnnga one or isora 
of the eighteen claims of the now patent 
wfaiokbewa the number 1584701 andwIiMh 
IB aaalgHed to the Latour Corporation of 
Delaware The earlieat date of pnonty of 
i nv antiOB aa aBowed la Ooteber 1916 
when the fim French application waa filed 

The ovidaneo aolmlitod with the applka 
tion b aaid to show that PnfoHor Latonr 
waa the fint in pndnoe mnltisnge moran 
tube radio reoiveri that oonld be s ocb— 
fully operated wlthont nndednUo eae niad on 
or nolaau Them wen the VnaA "U* l|pn 


BuTrirting Vmmam TlAw 

Rbucb vofaiBe may ba oanaed hy iha 
loss of aetbo Boaterial on tht tdm filaiaeni 
Iho Teehnieal News Bdlatu ol fhe Na 
ttonal Banan of BUndtfdi says 
"□ootroA Mbea In nednng ovm- 
taaHy lose their a aiM l U n ty TUa pan et lii w a 
pto g fii ai u a to the point whan the laodvli^ 
set epevatsa very po or ly or not at aD, oven 
ihwagh tha tuba BammiM are not hnmed 
enl. The mm of As sat fraqpaMly oo» 


fuses this oondiuon with that doe to an 
cnrhsnaied "B battery 

If the tubes are of the tboneted tnag 
sten (XL) filament (it is eaiimated that 
the majority of tubea are of this type) they 
can usually be rejuveoatad bf a wnple 
proocta and made to serve aa wall aa saw 
tubes 

Tha pmoaas of raaotivating the tubea la 
as follows Dseonneot the B* battmlea 
from ihe reoaver and bum the filaments 
above nomial bnlllaooy for half an hear 
Usually this restores the filamenta to fidl 
acUrity 

The best and easrsat plan to detennine 
wfacthrr or not ibe tubes are good la to bave 
two or three new tubee on hand and from 
Ume to time subabtute them for the bid 
tubea If there la a marked Impfovesseni 
in volume It la an indication that the oldar 
tubes need rejuvenating 


UitCDiag In a Idindon Book Slaap 

Damn Sauionr Vloa-Pnndflal and Gap 
oral Manager of tho Radio Cononthn of 
Anarlca, at a duner of tha Radio Gfah of 
AoMrlca, laU of hia flrrt eKperienca ■aamal 
moatha age in falhlng aeieaa tho Atlgfdto 
via lha laft bridge.*’ 

Tha eaU waa i^vmi thn toQ ope ta ior ikn 
aa any long datanoo talpphoMeslDlaaiBClnd. 
It waa on a Sunday aftonoon and heftou 
maay mlaatas had pUMod ba waa tafldag 
with Owen D Yoaag In Lendoo. 

When Mr Yoong rtonraed to New Yee|^ 
ho lalatad Ua stoiT the anftaamBslunmr 
at Iho BritUi ««d el the Una. Mr Yovi 
left Ua honto n Leaden to vWi aa^S 
M ^ aad when he mi ooL ht MU 
Abii Young where she onM nmk kfato 
WhOo ha WM gna tha pluM at hla hpaa 

ni« ttd the lo^ dlauMa apmeo InquM 
for Mr Yoeag. Sho via g^ Aa ■pmn4f 
tha boak shop whsa ha uobM ha Humi 


IlM phoM tli^ In tha eU 
mgr^anawtood Tim ha toU. *trk 
y wnfcrm Mr Mm 

^ y ***! *>..** ?»*v s»i u- 

mm ait mm k ili Mmi Uhm 
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S Cn aroiF l C AMESICAN 


(j^ iiiinw iM 


mti far •Mifafc" How; 
Ymow Mk tk* NMfaf* iwl bw«J 
^ Mr SirtiC fa Ifaw York fart 

•* || wu ft loftftl oftU 

^V&jgmlaliMd ftpoft Iw ftfllVftl 111 
ibft Uftlied that ib« mm ho mid 
M 1^ mdk osf tbo tiuMulftfttk otrmit 
waft that hft waa gg Booh g fnw ftft with 
tlM wonder of beafte U* friend in New 
YoA on ibe phone^the oU book .bop 
of London. 


*''A RrtdloJnm fok WRNY 

An IfMtmiDent known ■• ■ pianored ** 
wtiofa onmbiiwiH the piano and r^io utUla 
tng ibe howlft from a radio ofnMi to pio- 
dooe orarioftl nolo, baa been derapad for 
■fto at MfttSon WRNY 

TbI. ndio-|dano ha. a keyboerd wmlar 
to an erdmary piano end then is a vfraoffl 
tube for earb i4 tbe kay. When a kOf u 
ptOaed ft radio oaciUator ontmit u env 
gtaed whioh orcaiM a par. dale like tmo 
in da kkodapoaker. oonnertod to reoelTliift 
■flia. Tbe motlcal notes prodnoed by vaon 
am tabes in tins nuuuwr baTo pracueally 
no OTerionesi and for that reason the mintc 
IS said to be clearer than that produced by 
a date 

Tbe notes are iherp and diaunot and are 
readily dislinftnisbed from those of any 
other mnsloal insirnnient Any nnmber of 
notm can be sounded sunultaneoasly and 
they can be sustained for any length of 
bme When a key Is struck on an ordinary 
piano the sound quickly dies away but 
with tbe pianorad the son^ remains as long 
ss the ke^ sre depressed 

The mstnimeni st WRNY has 2S keys 
and therefore JS notes A single stsge of 
sndio frequency tmilificatlon is used but 
by sdding soersl more sisgei sulfirient 
Tolnme ean be obtained in fill a large sudi 
torlum It Is possible to build a pisnorsd 
with the standard 88'note keyboard This 
would require 88 vacuum tubm 


WI17 Tubci Are hilvered 

Ramo fans often adc why tbe inside of 
a vaoanm tube is silver ooloicd and mirror 
bke In appearance When the tube u com 
plelely aaaembled the gases and sir are 
pump^ out niLo magne^um wrapped 
In a piece of ihin nickel an! held in a 
small Bide I ibe is healed by a high 
frequency induruon coil until the mag 
ncsium vaponms and condenses in the bulb 
giving It the appearance of a mirr r Ihe 
magnealum reacU with tbe last traces of 
tbe more troublesome gises left in the tube 
after tbe ponping operation and cleans them 


wp, piwdndng n sUR blgb* vnemun. Tbe 
Vah 9 m then Molod and baaed by aotomstk 
Bftoldnsfy 


How Tubo FUamentn Are 
* Developed 

Thk filament structure of modem vacuum 
tabes was recently eiplained over station 
WCY by F C Kelley of tbe General Elec 
tno Research Laboratory 

‘*The filament is mode of tungsten one 
of our rare metala" mid Mr Kelley **lt 
la more than 19 timoa aa heavy aa an equal 
voluine of vrater aod melta at a point higher 
than any other metal Tbe tungsten is ob 
tamed In powder form and 11 miked with 
■noli percentages of tbonum oaldo and car 
bon It B then prcMed under hydraulic 
prcMuie into bar Cmnn If handled at this 
stage tl^ bar will break* so it it supported 
00 a solid slab of tungsten and pasbed Int > 
a hydrogen furnace where it is sintered at 
a white heat It la then refired at a tem* 
perature just bdow tbe moltuig point a id 
in an aunosphere of hydrogen by passing 
a very heavy current through the bar Tie 
bar ^teri or shnnka both in length a d 
40SS section and the carbon reduces tie 
tbsnum oude to pure thorium metal 

^Tbe denaily of the bar u then about tl e 
Mune as pure tnogMen wfalcb has be n 
malted and can be hammered hot into nmi 1 
rods anl ihm Into small wire The wtr 
after reach ng a certain diameter is dnw 1 
down cold tl rough diamond dies to filamcr t 
sue and ilua gives tie final filament ms 
terial ” 


Toogalen and NIded la Grid 
and Plato 

Tub gri 1 of a vacuum tube is ma le f 
tungsten wire woun 1 srouml two n ck I 
su| ports m lie form of s fistienei spiral 
Fach point of c ntact between the spiral 
gnd sad the a ipp rt wins is wclde I 

1 be plate 00 ns sis of a flaltene 1 cylin I r 
of (iufl sheet nickel wel led to n ekel n r 
purls 


Detector Uoea Double nato 

An eight lube tuned radio freq icncy clr 
cull designed by Frel A Jewell of North 
Car lino hu bm introd irrd by the Jewell 
Ha iio Company I he receiver uses a vacuum 
lube delector irovided with two pistes in 
stead of one plaie aa is the usual practic 
The inventor explained that the double 
plate allows posh pull amplificauon m the 
detector and gives inercssed ampbfi at n 
with minimum distortion Two ^als c n 
tr I the tuning 





Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin- Plates the highest de- 
gree of resistance to rust and corrosion Keystone Copper 
Steel gives maximum endurance — a fact proved by actual bme 
and weather tests For lasting and satisfactory service insist upon 

KEYSTONE 

Copper Steel 

Sleets 

AND ROOFING TIN PLATES 



Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

KeyWone Copper Steel Rivet fupenor service and nut* 
reaittance for roofinR iidinR Rutten spoutinR flash inRa, 
metal lath tanks culverts, flumes, and all uses to which 
sheet metal is adapted where retisUnce to corrosion is an 
important factor We manufacture Amencan Bwemer, 
Amencan Open Hearth and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold fay 
leadinR metal merchants Wnte nearest District Sales 
Office for particular information, and send for booklets 


Sheet^UlCill "Products 


HmS nrnm 9m fall jmtwmm, Avolln 
■aft AftOllo-KHSilMa OospwStMl Oal 
OalmtMaTaakatMb 


S&iSm 


(.WMIftwl ihtW 8tav*u4 



^ineHlltiU "Products 


Brlgkt TU PlM, Tmom Tim. ftMrt 
— mQUB<artommigMwiia gmmwaoSi 
BaDamcTmarirntM. US ■— imaTIm 
nmm, Bbcft noM tm mil pmwrnm 
■tow plpo tm4 B 


a StooL 
uBpotlui 


American Sheet andT^n Plate Company 

General Offices Fnck BuildinR, PittsburRh, Pa ^ 
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NOT too much Turkish, not too^ttle Turkish; 
neither over-rich nor commonplace . . . But 
just enough Turkish . . . there, in Ihwe words, is 
the secret of Fatima's extraordinary delicacy 



yubmt « vihult #/ * JtffiftHtt jMit 4 ftv) ttntt mskt 


LtoQSTT de Mtus ToiAooa C o 


l-WONKR’* Cold PIpooad ToUas Boadora 
DoNoiCndi, Fkttoa or Criav PIp« 







ihk»imiWMk«a 

■■■ 
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Safety for Your 
Money 

B efore inverting your lurphit funda, 
take the precaution of seeking the 
expert and cortaervative advice cd the 
Invcacmcm housta and bankcra repre 
sented In the PlnaiKlal Section of Harpers 
Magazine 

EJhninate the Lom 
in Inveatments 

For after all good inveatmeiu opportuni- 
ties predominate Caution* Care 
Inveaeiutlon will reveal safe and pro6c 
abU channeb for your surplus Rinds 



A 


Learning to Use Our Wiiks ' 

Aircraft are bemg put to utem peace as well as lo war. pu^part- 
ment keep our readers informed of Ae Uur* 
facts etboiu airships ciid oirplaiias 


/» ckmrgf, DsMui CogyenJUfai School 


Ab InteraMlof Engine 

I N the Boderti ancraft engine it la emen 
Cud to obuin high power for a gWen 
weight Thla is largely tdilainable by a 
btgb phton speed Bat high ptalon apeed 
la tba ordinary Internal combostlon engino 
alto nrana 1 b^ apeed of revolution of the 
onAkahaft and a high propeller speed Tlus 
to an exceUent condition for a vci 7 speedy 
toggle ttcaicr fighter But for a oqnpara 
tively slow ronuDcrcial plane, high propeller 
speed means InefliUeney The forward 
spaed of the pUne bears too low a ratw 
to the peripbaral speed of tbe piopHler 
To meet this diCeuhy prupellefs are very 
often glared down, with the diaadvanUgni 
of weight sad oomplicailon 
In a new engine of almost revoIuilonVT 
cAocFpiion high pisiiin speed la combtood 
with low propeller speed without the Alter 
sention of any gears b) a most ingenious 
me*, he mam 

This logine mtbe Fairchild faminei, de 
aigiud by Harold Caminei formerly an ex 
pen with ilw Lngineenng Diviamn of tbe 
Array Air Service The engine la dins- 
trated in ibese columns 
Instiad of the tonveniional drive from 
tbe piston ihcoogh a connecting rml to the 
orankahafi (he reciprocal mg motion of the 
pbtiins If convened into mlarr mutton of 
the pnipeller ahafi hy menu of rollers op- 
erating OB a double loheil cam somewh^ 
like a figure of eight Gird ngidly on ihi 
shaft Tbe mechaiuBm u sui li ihat eacli 
pblon (ompletcs four strokes for every revo 
lution of the shaft — while In ilie ordinary 
engine the piaton completes only two strokes 
for every such revolution Then fore for a 

pistoo speed llu irankshaft revolves 
just half as fast as in the onlioary engine 
Adjacent puluns are connected by a 
syntim iif links the (oniour of the dnve 
i am being so deaigned that these links 


0 / Aeromutta^ ffo^VsTk UnhenUf 

malmaiii the is/os rollers m oontlmul ooa 
tact whk tlif efiasi As a reanlt tbs eaa 
•hows not tiv allghtsto wear aader prolongml 
ranalBg / 

AnoUw^ hapoitaiit di ffa wBoa of l^a 
CammeawBglito from the onUnary 
IS that g(a towrinn of tbe ptato 
oyhndga la idtmioal with reapeot ip tbe 
etBm^axIa* ao that the pstOB inerua Coma 
balan one another exactly 

f)mbar, ainoe the pistons 
sc^n per revolotlen there Is 1 
Uf valve gearing and uiennediaie abafting, 
/fugle lobcd Intake and exhauat cams are 
fftottoted directly on tbe main engm dbaft 
whioh operates all tbe valves In the enguM 
Thla makea for tremendoDS slmpUfioathm 

Tbe direct action of tbe piaton roUeta on 
tbe figure of eight cam brings the cylinders 
olneer together and therefore produces cam 
paelnesa, ligluncaa and Icm b^ roristanon 

The beautifully made and ingniums neoh 
anisni has andeigone exhaustive testa both 
on ihe block and in the air having been 
mounted in the wall-kiwwo Avru Uplaue 
In spile of Its robust Lonatniolioii the 150 
homepowir engine onh weighs 360 ponnds 
and ils projected frontal area is only 39 
square feet 

We believe that tbe keynote to aacce«ful 
oommercial aviation lies in simpler and mora 
reliable power plants There la no doubt 
that the ranunes Fairchild engine marka 
a dec! kd step in thia direction 


Tlie Kitto Ballcioia 

T he advent of tbe power driven airship 
and airplane has greatly decreaind the 
iniereat in baDooning, once a most popular 
bpnri Kite balloona, a modification of the 
■pberioal balloon, attract even less alteniloB 
Yet the kite balloon serves many uiefid pur 
poses and lU dcugn isema with intrleaie 
aeronautical problema 
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Kite Iwllociu were fuccMtfully uwd ditr- 
ing Um wet for ^polling sobmarlnea, ob- 
wtrt m in lolephonlo cimimunlcEiloii vJth 
th« pfttrol ifaip could giro notice InunedUtdy 
of the detection of the wake or '’shadow” 
<4 a submarine below the surface On the 
western front, kite balloons provided ef 
fecdvfl, although very hanrdous observaiton 
posUi In oomnerclal aviation it is pos- 
sible that kite balloons may be employed 
at large airports for provkHiig nMteorol^ 
cal data, for wirekw work and perhaps for 
the marking of airways. 

An eficimt kite MIoon should be able 
to rise rapidly to a good altitude, offer a 
minimum red^anoe to the wind so as not 
to impose undue siTalna on the bolding down 
oables and provide a fair degree of stability 
Nothing is so ninducive to violent seaalck 
ne» and loss of observational power as a 
violently oeeUlallog captive balWo 

A kite balloon Is na^ at the Navy's air- 
ship station at Lakehurst for yet another 
purpose - the provision of sn serlsl plsifonn 
from which avistors may practice panobute 
Jumping with less hsxard than from a rap- 
idly moving airplane. 

The eavdope d such a ba11oon<conialnlng 
the gas most be of large pruportloas, if it 
Is to raise the occupants cd tl^ bosket snd 
the heavy kite cable to a fair altlmde It 
must be streamlined, to mlnlmiie redsunce 
ID the wind. No fabric in the world could 
stand the onncentraied pull of basket and 


ocoupaitis. Therefore, the kite cable at the 
bow of llie balloon, and the badiet saspen 
slon towards Its center transmit their sub- 
divided pull In a large number of running 
’'bntlles,'* wlilch In turn are attached to a 
strong rigging band running the whole 
length of the envelope, with the gss IHi at 
each section of thr envelope taking a proper 
amount of puU. 

There must bo provision in every kite 
balloon for vertical equilibrium and for the 
mainleoance of the shape of the envelope). 
This is liken care of by so internal air 
ohamhcT, dluaied more or less at the stern 
of the Idle balloon, and entitled the halionet 
Imagine the balloon fully inflated at a 
height of lay 6.000 feet In drooent the gas 
would ooniratl and the balloon loee its 
shape U is then that tbe ballonet comes 
into plsy Drawing sir through tbe scoop 
In the bow, it takes up sufficient sir as the 
hydrogen or helium gss ooniracts, to pro- 
serve tbe exienur form. 

To furtlier maintain stability, either long! 
lodinal or lateral, tbe kite balloon roust 
have tail surfaces. Tbe kite balloon has 
three tall ourfacest the vertical one and 
two others at suly degrees to the vertical 
When the gas has Inflated the envelope it 
also Inflates the Ull surfacm, which ore 
handier, lighter and more practical in every 
way than any solid fins that might be ap- 
plied to the envelope. 

Perhaps these brief lines will serve to 



ca savei/ 

by each 

AROUTO / 

OIIJ£SS BEARING/ 

VWHBTHER you expect to be m busmees one year, 
™ ten years or twenty years from now, it will profit 
3rou to read the following cost records of two bearings. 
They were compiled from records taken on the same 
shaft, the same machines, speed and work. 
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Non-SKid Hi-Type 

Specially Engineered for 
Long Mileage 

The design of the Flreston# Non-Skid Hi-Type Tire quickly dispels 
he&t making it Invaluable for heavy loads and long, continuous 
hauls. The extra height of this tire insures exceptional cushioning 
qualhiea and increases the life of the tire many thousands mQea. 

The experience of Firestone's 25 years of leadership in the 
manufacture and development of solid tires is at the disposal of 



Froat or propeller end of the **Wrop** air-cooled eogiae ■howina roianarlnwi 
and **cleoaa«M** of the denlao^ with the ralve gemr eoeloaed to wkr BuBlaMai 
air reehitance aod thae Incnoiie eAcieoer • 


an truck operators. See the nearest Firestone Truck Tire Dealer — 
he la a truck tire specialist 

MOST MILES PER DOLLAR 

t Tlreelone 


TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


PRAH INSTITUTE 

SfMklro.N.Y 

SCHOOL or SCIENCB AND TKHNOLOGT 
tadortrlal Machcairal Fiisinaeflas 
ladoilrlal Electrical Easiaeeriaf 
lodutrlal Cbamical Eaglneeriaf 
himeiM Two-year C m m m 

im awnhr af UHwmmUmm 




WANTED 

By prominent Maasachuaetts Con' 
cim, equipment to manufacture 
m Royalty or otherwue. in the 
field of Water Controlling Appa- 
ratus, including Screcni, Hoifta, 
Gates, etc Unusual facihties and 
connections AddrtM Box 171. 
Scientific American 


five the reader an Inoenilve to further eon* 
aidorailon of tbrfc apparently umple, yet 
ia reality complex cootrivancoa. 

A New Air-Cooled Engine 

S OME few moDth* bark we Hlwuiieed the 
reepet five menu of ilr-coolrd end water 
ooolod ooKlnee. The Cunlro\eny Bvcm» tu be 
rapidly cloalng In favor of the alr-t^xded 
type The new “Waup" engine, built by the 
IVatt and Whitney Aircraft Gunpany. !■ a 
caae in point 

The famoua Tiberty motor which U rated 
at 400 horaepower, weight 837 pounds The 
D'12 water-cooled, twolve-cyllnder engine de- 
Uvm 423 luirtepower at 2,100 rcvolutUint, 
weighs only 720 pounds and Is a marvel uf 
engineering skill The ‘‘Wasp* also drilvm 
425 horsepower at 1,900 revolutions per min- 
ute, yet only weighs &50 pounds Wlien we 
consider that the water-cooled type needs a 
radUior. water In cylinder Jackets and radi- 
ator, and a system of pumps and piping, the 
whole weighing between 150 and 200 pounds, 
it can be seen that the advantage In point 
of weight for the aircooled type beromes 
very hnporunt 

& far the air-cooled engine baa not 
achieved Its full possibilities because do- 
rigners did not know how to cool It suffi- 
ciently for higher compression ratios snd 
speeds of revolution. At its cooling becoman 
as siiBple a matter aa that of tbn watercooled 
type, we nay expect iti weight per bono< 
power to go down siiU fortber The Inhoreiit 
compactness of the star-sbaped, alr-eoolod 
engine of necvnlty makes for light wel^U. 

The **Wasp'' a^ offers Interesting ptdnls 
la the decrease of bead reristance, an Item 
Just aa important as ligbtnesa. Hie naiit- 
anos of the engine to the mh of glr baa 
been diminished by four distinct biMi of 
attack. Pint, the projected ana has been 
made aa small os p^ble, the overall 
dlanictor of the englna U at least sIC Incbm 
smaller than that of the Bristol Joplter, w 
■Ir-cooled engine «f the same power. Next 
all the valve gear haa been endosed, Indnd* 
lag posh rods, vabro springs and roete amt. 
The retlatanoe of parts projecting beyond 
the cowling Is thus redueod to a mlnimam. 
By carsfn] design of the oeollpg 'flaa^ tba 
smooni ol engins wUefa Jt la aeocssary to 
projoet heyond tbs eewliag bssn w 
dwMd. Further, sD el tbs aoosssoriea, sock 
aa magnstosi, eorimioton^ and eO gad fad 
pumps hawo bssn pbead m tbs rsari aa a 


rcsnlt, the airplane designer is aUs to make 
the front cowling of streamline form. 

Our pliotographs Illustrate aome of these 
charactcrisilcs. One shows tbs front or pr^ 
pciler end. with the valve gear enclosed, 
wlule another gives a side view of the en- 
gine with lbs arcessories In place at the 
rear We also ehow a photograph of tbs 
Navy shipboard plane, ihs Afocke Tbo 
cowling covers tL\mM tim entire engine and 
Is nearly prefect in Its streamUne. 

The use of the air-cooled engine haa 
enabled both speed and olhnb for shipboard 
planes to be Improved and tbs overall slie 
of the plane to be diminished, which is a 
very imporUnt constderalloii from the point 
of view of stowing below decks. 

Incidenlaliy it Is worthy of nolo tbit tbo 
carburetors on the ^Wasp" are provided with 
a system of rotary Induction which dlatrib- 
uifs the ^gas uniformly to all cylindenk 
Ttiere la no doubt that luch praotlce U 
likely to be used extenainvely on alnrnft 
enginei of the futttre. 

The Foture of the Flyfaif Boet 

C OMMANDER R C RICHARDSON, 

one of the foremost autboillles on llw 
dsstgn of sespisnea, in a paper before tbo 
American Sockty of Naval Fnglnssrs sum- 
marlsea In Interesting faahion tbs tiend of 
ffylnrboat design. 

Apparently the pnetkal limit of obs baa 
not yet been reulisd. Seaplanes of a giosa 
weight of SOjOOO pounds and mors appear 
onllrely pmotkabl^ With land planes, In- 
creaae In slie entails atony dUBenltlsg both 
In handliog on the gronad and in the enor- 
moos hangara whin m nqnlrsd. IHth 
•eaplaasa, increase la alae has tbo ovmu 
wfarindag advantage of prodndng greater 
sstwoctUaessi |ar^ ssaplaaoi have ifaowa 
rotoarkoblo handling qaaUtlas fat quits roogh 
OtoSi 

Mtddpb e n glocs will bo oood boeanos of 
the dlffionlty of geitlag tnffident power la g 
unit gnd beeguoe of the gddod asenr* 
by of the mnltlple power pltaL 
AlrootM englBOi wBl gtodnlly dkplgoo 
die>, wgieraeoled eagbo wlA Its guay 

The foil win gtndi^ nhaage inm laso- 
Uiio to bogvy 4 lodneing tbo coot aad. 

> ■ X 

omaiBattBg bio aotouL 

oodud no b o tkoj itotto^ 

win bo fiutod iad plottd iri&. msttl, 
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Of tettah. It ba veil 
nd pnbaUjr bav* ft dooUe 

SoBM fom of ■aewBoton «U1 ba am- 
playad oe^iatiOT aaaplaftiw to openta the 
ooatraU. |a ft kepa aUp and oa long 
Wgbto tha »— ""I*** dftBftftda on tbe pflpt 
ftfa fthaady «ftoaMM& 
tft aaigplng plftnaa* dn moaopUiM vUl 
pnbftUy donhkftto. Tba viag la far bigber 
ftoB tba ivfttar than tbd lower wing ^ a 
h^kna. and b tberdoro bi^ aobiact lo 
dtiaaga fai beavy aeaa. 

Jftft aa an ooaan liner earriaa ft noadbr of 
anlUarT angioai In addlUon to ha nudn 
power pbnt, ao the ■naplaaa will ghfanatrly 
ba ocfitippad with anall anxlUaded for tbe 
handltiig of anobora and Kna^ drainage. 
UgbtJng, aignaling, and poaalblr an anxlUaiy 
oj^dBO in conjunction with a narlMi pi» 
pillar to piofide for propublon whan aflaaL 
On peeaengar planaa* Ufa rafu wtU be 
pnwliM 

Landing apeeda will ba iinder 50 mila 
pv hour, and high apeeda may reach 130 
nflea per hour for even tba very largaal erafi 
Apparently the day ii npidly ooming when 
tba Maplane wUl be Urge enough and wall 
enough equipped to be entirely aerviceaUe 
fir ootamerchl operatioa. 


Steam Poww in Aircraft? 

T he remarkable reliability of tbo aleaifr 
power plant in ocean'toiDg veaaela, caoNa 
nglnaerB and Inventon lo revert again and 
agidn to the queetlon of Beam power in 
abreraft. Another reaoon why atcam power 
for the airplane ii of intereat ia the fact that 
while the internal oombuatlon engine loam 
p o wer rapidly with inercaalng altitude, tbe 
neam power plant Increaaea In horiepower 
and cficiency the lower the prewure of the 
ud haa therefore everything to gain 
In althftde flighL ExperlmenuUon and 
analyiia do not ieem, however, to give much 
ho^ of aleaa uillliatlon in flying- Com- 
mander E. E. Wilaon in a Technical Note of 
the National AdvUoiy Commiltoe for Aero- 
nautlca. takea an unfavorable view after 
aertoua atndy 

Tbe modem airplane engine challengea tbe 
nae of atcam with the following figurea lla 
wd|fat ii leaa than three poui^ per bone- 
power and It cooaumca only onehalf pound 
of fuel per bQnepowe^bou^ Iia reliability 
b oonauntly iDoraaalng, failniea r em a inin g 
frequent only in the "plambing."— water, 
giBoUne and oil llnea and ■yatema, where r» 


duetkm of weight haa been carried beyond 
the point where reUaUllty can be main- 
tained. Thb plumbing b being rapidly lm> 
fooved, and by tha oae of air-oooled en^nee. 
one very important pbaae of the plumbing 
dbappean entirely 

Now eiaminlng the ateampoweT pboi, we 
aee that it muet comprbe a boUor, the en 
ginei auailltrlea. and a condenaer bccauae 
DO ftiroraft could poaalbly oftiry auflkleol 
water on board to operate a Don-condenalng 

ei^Mi 

To chaUenga the Internal combuarion 
engfaM, tha atcam engine moat be a hlgb- 
qieed tatblne. with conalderable speed re- 
daodoa to the propeller, aod einca tbe effi- 
cbBcy of the onllnary cteam toiUna w such 
that tba fuel conaumptlon U one pound per 
horaapowerdmur, inalud of the half pound 
figure In tbe preaant aircraft engine, the 
ateam turbine must work at p rte au re a fur 
rmondlng thoae hitherto employed. Some- 
thing of the order of IjOOO pounda per aquare- 
tnoh preaaure would have to be employed to 
make up lor the inherent IneAcbney of the 
■team engina cycle ai compared with the 
internal combutloa engine cycle. Gtm 
mender Wlbon ooncludea that only In very 
brga uuita and with aoch pleasure could a 
■team turbine be developed weighing one 
pound per bonepower and having a fuel 
effidency equal to that of the Internal com 
buation engine. 

But with thii enormous pressure of IjOOO 
pounda per square inch, ia it not likely that 
the greater reliability of ateam operation will 
vanish P Yet In a crash, the poMibllirles of 
damage with steam at thb enormous pressure 
are terrible t 

On the other hand, with the steam turbine, 
U would be poMible to use a beavy fuel, 
leseenlng operating coet and lo tome extent 
the fire hattid 

The turblna itself Is far from completing 
the steam power plant Vc must have a 
boiler, or steam generator FVom weight 
coadderatfons the only possible type of 
boiler is the flash boiler, consbilng essen- 
tially of a system of tubing into one end of 
widch feed water is forced, while from the 
other end steam issues. No siorage spare 
for either surplus water or steam oan be 
provided, and hence more or leas compli 
Gated devices must be Introduced to malnuin 
the proportions of foci and water supply at 
desirable valuea under andden flocluailons of 
load. Fire brick or other refractory lining 
for the combustion chamber must disappear 
becauae of prohibitive weight. Tbe combus- 
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HEATING 



its ^ciency in this Plant 


Sa _ _ J HmB Toyio€t P^w o Umi of thm A m or iem fljplrwf 

VwTlteS Fipo Wceko, Oderngo, a. 


"In planning to heat the addition to our machine 
shop which contains about 250,000 cu. ft. we 
figiu«d on the ordinary steam radiation that we 
had always used; but when we took up the 
American Blower Venturafin Unit Heater 
method with our heating engineer, he suggeeted 
that we install 4 No. 4 Venturafin Units. 


**He did not, however, believe that these 4 heaters 
would be quite sufficient, and recommended placing 
5 additional heating coils along the west wall to 
give 890 ft. of additional radiatioiL But the Ven- 
turafin ix>t only heated the addition to the machine 
ftiop, but also the machine shop itsdf, giving us an 
even, comfortable working condition in the most 
severe weather, and matoig it unnecessary to 
install the additional heatingcoils. And only during 
the coldest weather is it necessary to run the 
Venturafins through the night 

‘"The Venturafin Heaters have the Ug advantage 
of distributing an even heat throughout the 
building. Steam coils, on the other hi^ do not 
radiate to any great distance from the coils, be- 
cause the heat from the coils quickly rises to the 
celling. 

"The Venturafins also occupy less space than 
steam coils; and can be (daced anywhera, therein 
saving needed space. Maintenance with them is 
negligible.” 

Wnto for Compimto Ithutrmtmd Cmtmlog 

AMERICAN BLOWERCOMPANY, DETROIT, MICH. 
BRAirCH ORRJCBS JN ALL PRINCIPAL CITISS 
CANADIAN SIROCCO COMPANY, UMlTftO, WINDSOR, ONT. 


American Rlower 

TPMM g’ va>mij«i— .MiwinMaAMi ce wnwi iiBiaBimiw..t an <M» i ciM. — atv 
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WhkhbBeMt? 

lo buy A nibulMlul Stewart Feiic*. grl 
the bcMt of iH fuar^nt pnlactKn in 
pravenbafl pally Inefi and olhar dqira- 
dalteu about your facloiy or pay aa nuch 
or Bore through lown mid itill hava aolh 
liw for your outlay, except • continuance 
of thii aaftoyance and npeiuc 

Wide choice of dcnsna of Iroo F«nce or 
Chamliak hence gaJvanixad after weaving, 
allowt the lelectiaa of jart what wita your 
aeedt 

Let ue quote you on your roquiruBcate. 

Tn SnvAn i«m votu Co■^A]lT 


1 


"flU WwVi Creelol bm Fm 




- - \ 



The **ApmIm»** ■ uvy uUpbcHinl plane oqnIppMl with Ike ^Wmp" anplaei Liitlo 
of the engiBe proje rt a b ey o twl Inc cowUngt and bBeaooe the ua riooa oeeauMrlea 
are at Che rear of the eofine, the airplane cfenignar haa been able lo hleod the 
Uaea of the cowUng amoolhly Into ha fnaelage. Side doon in the eowUng giro 
ready acreea to magneloa, earbaretor, et cetera 


tlun cliambcr muat be cncluaod In walla of 
aleel tubing, through which the ateam grn 
rralod in tho healing coila pacaea end be 
conira superheated In an actual atcani gen 
erator cnnaiructetl, tlie bnller uifwialed of 
16 parallel etitfuns of hatf-lnrh flat tubrog 
in which the aleam was completely evapor- 
alcil, and then paaerd through oeven larger 
lubea fur aiiperheatlng Fana. puinpa and 
other Buxillarlefl liid to bo added to llie gen 
erator prtiper 

Gunraander Wjlaon cuncludca that ■ nuii 
able generator could be produced weighing 
two puumJa per horaepuwor compleir. and 
having adequate ihermal eflkkncy 

The steam plant tlien apparently Mould 
meet the requirement ihal it ahould weigh 
not more than about three pounda per horao- 
puwer 

But there rnnalna the queaiion of con- 
densailniL 

The tniemal uunhuation engine neetia far 
leaa cooling than the ateam engine, beranae 
In Hteam work, the vapor must be re-con 
verted to water and the latent heat of steam 
ia enormoua. Exact computationa abww that 
with a turbine which must funethin at low 
preaaure tn be eibcieni. the ateam plant 
would require 11 Mi limes as much radiator 
aorfacQ aa tlio Inienia] combuallon engine of 
the aarae power 

The weight of the ainam-plani radiator 
iberefore beenmea prohibitive And fnither^ 
iho horaepuwer required (u pull the enoniMHia 
radiatorn through the air would equal the 


boreepower required for the propuMon of 
the entire planet 

la it poiitible to eliminate thia proccae of 
condenaaiion to aume extent? Perhapa by 
the uae of a mercury boiler, in which the 
heat of oondenaatum of the ateam la trana- 
ferred to the mercury which In turn ia uill 
txed In a turbine, to that only the oonden- 
oatlon of the mercury mnaliia to be dealt 
With, In the mercury ateam plant, the high 
boiling point of the mercury alao reduces 
the preamirm roqulretl, and because of thr 
bigli molecular weight of tho mercury, 
ontaller turbine dioienaiona become pnoaible 

Coaunander WUnon thinks it possible that 
a steam-mercury plant might be developed 
for about five pounda per horsepower, in 
which much of the cooling surface required 
would be Rdoced lo priottoal prnponJona 
and an efficiency equal lo that of the iDternal 
combustion euglDe attained 

But the very reason why we are aeeking 
to use steam Is aimpliclty and reliability 
The inventor or engineer who would seek to 
uae a mercury-steam plant aboard aircrafl 
might run Into even greater conpllcationa 
lhaii harass ns at presenL 


Air Strategy and Tactka 

W E have recently received from Long- 
mauo. Green and Ounpany, New York, 
a amall book emlUed, **Thc Strategy aiuF 
Toctloi of Air Fighting,” by Major Oliver 
Stewart, and we have it with the gnat- 



BEOMIE A FOOT CORItECnONIST 

|t, 0 M to 110,000 yeatte ta a ha te a atejrf year «wa. 

^niMojr ars awnna ft In Uw New rrnfsaikjB of 
font eorraetlan. not msdlsai nor shlrepogy Oitm- 


Inas svsnrwhsrs with all tho trade yon mm atisml 
to 1 sasj terms for Ubmiss and tralnlon W mall i 
I no Curtlwr capital aaedad. er pnods In bur no 


M Back Bay 


LANGUAGES 

woRLD-Roxin nvimni. MAHTXiuunr, am tea 
assaas. Fr1iiisrs.ti wi attDMrreneh NMstek Us 
Uoiiarte«,si.te. LaitaaBaasrBti.dQ^i W mgCTWswTurfc 


W(>RLi>.Roxin nvimni. MAHTXiuunr, am tea 
asai«B. Fr1iiisia.ti WE attDMrreneh NMstek Us 
U4niartea.Sim. Lanaaaaas rnb. ■ W mSCTNswTurfc 

For-Sale 

Vartabts Speed Unit aiteptshte to all rotatlaic 
sylladars, Insraaslnir or dseruaslng ipcaria whlls 
cyUndsca ara la mnUoa MarvsH u as iy a^ptad to 
Meh tMaas aa Sotary Prlntlnir PrssoM a^ ShsH 
Onttsra. A M, Pa«na, 10 Charlotte Strsst, 
Ibnatow Canada. 
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Fl)rlaf MM eMcr Brack of tko ««■ BbowB ky Ae kmdc of Aaconol hotcUng 
la rao iluuM lUies iIm prladiwl air roata arc bdag •Iga-poated 


CIRCULAR SAW 


CM latarect Aerial coaibaC li often tboaght 
10 be a matter of reoUcM biarcrf and daah. 
D r a oe r y and daah the air hgbler auut bare, 
bat bo anM alao bo hahurd with prlndplea 
of atnUcsr and laotka, aad think ont hia 
plaa of coadiat more oatifully even than the 
atddler on land 

Suppoalof York Qty wen la danger 
from a night d||^k by air, netboda of detW* 
don oroold beoone of paramount Importance 
The Franoh ayalnm fiw ouch work ia partlcn 


naaonvcn and their atudy ia one of the moat 
loirleato panbUnw in dynamica. The btKik 
deaoribea theoo manewm In a particularly 
dear and lotereatlng manner 
We wiah wa had apace to deal with more 
of the faacinating problema and Ifteaa 
brought up by tho author 


Mapping and Slgag 


larly Inttroaring Many apedal lampa which 
thr^ vary wiSo beama (not aearchligbtal 
are direoied nfHrarda from the ground A 
friendly maohlne filea high over the lampa 
and when tha enemy machine piiiaea between 
the friendly machine and t^ lampm tha 
esesay marine abowa. to the watchful 
aviator, aa a afaadow croaaing a lake of light 

Em in Jbrnod daylighi H ia harder to keep 
traek of a plane than would be i m a gi n ed 
Major Stewart gKea a graphic eiample. In 
the war it waa common ezperienco for a 
patrol leader to lead a patrol containing a 
novice into battle with an enrmy formallon. 
Upon the breaking off of the combat the 
novico would be miming. Hack at the al^ 
drome, be would be found la have landed 
pafdy and to have aeen not a alngla enemy 
airplane! The novice had loot hla aquadron 
completely 

In moat alrplanea there la aome reghm in 
which, owing to the poaltion of the wingi 
or tail Burfacea, gun fire cannot be directed. 
Every derigner of military aircraft hta 
atniggled to oUmiaale there blind apota. 
■loce tha attacker gain aa foornmaa ad* 
vantage by approaching In the ahdter of 
Boeh a apot The appended diagram ahowa 
tfala eondition of aflalra clearly for a very 
well deaigned twooeatcr 

fi^ng involvcf the moat curioua 


J UST aa important to the operation of 
Commercial airllnea aa weather informa 


Commercial airllnea aa weather informa 
tlon aigni, la the provlaion of mapa and air 
signa. Intonaive work ia being carried on tn 
provide aurh mapa and aigna for at ieiar 
Ihoae portlnna of the country where flying la 
being carried on legiUarly and Intenaivcly 
In the accompanying chart, which la repro- 
dooed by conrteay of the Nmiianai Aerononiic 
A$m€iati0m Ra/iew, la ahown the territory 
already covered by 48 mapa prepared by the 
Engineer Corpa ^ the Anny and the Air 
Serviee Him eharta show the character 
iatlca of the terrilnry, ahape of tho cltiea, 
devatlona of the ground by a aeriea of coloni 
railrooda, riven, et cetera. The mapa alao 
ahow **rDate Hnfa,** Indicating the preferaldr 
flying route between citiea with regard to the 
availability of emergency fieldi. 

Air ilgna are aim rapidly covering ilie 
oovnlry, pankularly in the weal Town and 
oily namea in letten eight or ten feet higli 
have been painted on black backgrounds on 
tanka and buildinga. Landing fi«]<U am 
being marked by lOO-foot circlea of rruRhid 
atone or cement. The Standard Oil com- 
paniea are particularly active In thU route 
marking. 

While Europe la relying on IneffNtual 
Biibridlea, In the United Sulea a mure efl'ec 
live aid to commercial air tramport ia being 
plannetL It embracea a ayvtrtn of aida to 
navigation In the form of majia and rignu. 





B y ipcciJyiim SJMONDS, In buying tools, you 
are aasufedof ipeedy, economkai pioduaion 

j r I e 


and the fincat cutting quality^-quallcy born of 
Sitnondi ncar-ccotury of eaperience in maiu 
tempefcd sted cutting edges Whatever YOl 
cuttuig problem may be, put ic up to Simonda. 
Aak youc supply hoosa, or dealer or write ducct. 


8tMOND8 MKW AND ffTEHL OOMFANT 
'‘TWJowMaJkn" FlmhbQra.ih«. BwaWliheJ laJS 


H- 




Bmacfc Smtw md Sanrtca ShM* m PriMtpd CW«J 


SIMONDS 


PrononiwMl Sl’MONDS 

SAWS PILES KNIVES STEEL 



Ready to Qo***Will a 
Breakdown Cause a Delay? 


»• iota *• 



Faulty contact means motor trouble. Motors 
will ‘'miss’* and often go “dead” because com 
tact points are fused or pitted. 


Fouled spark plugs, uneven distributor points 
or ill'fitting switch connections are filed smooth 
and clean with a NICHOLSON TungMen 
Point File. This sharp file Is especially de* 
signed to smooth supeT'hard metal surnces. 


Whether you own a motorboat, an automobile 
or are a home tool user, you will find 
NICHOLSON Files that fit the job. 


Your hardware dealer carries a complete 
assortment of NICHOLSON Rles. 


NICHOLSON FILE CO. 


PfWvMsnosi 11 , 1 ., U. •• A. 


*A File for Every Purpose 
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Our Reference Library ■ 

At Your Disposal# 

* * * * 

In our new quarters we will combine the Reference Llbra^ 
riea of our Editorial and Dook Departments 

* * * « 


INepelliiif Fog 

I F fof cmr m UndlRi fiflld omM ba (Us- 
pdM al win, one of tbe ■oat dlOoidt 
proUens In aviation would be solved. It 
b therefore moat pleaaing to bear that tbe 
Navj Boreau of Aeronautfa baa made mnie 
■nopfiaful experimenM In this dtreotloa. 

Navy experts eatimale that TnjOOOJUOO 
eubio feet per mlnote of fog drift throngh 
a venkal plane having a radius of lilOO 
feet with ha oenter at the ground, when the 
•peed of the drift ia two mflea per hour. 
Thera la therefore an Immenae aittoant of 
fog to deal with under not unoonunon con- 
ditions. Yet eieoirloally oharged curtains 
In one type of navy apparatus have been 
found capable of prroJpllaring 95 percent 
of tlria fog. 

TUa apparatna ooaalsta primarily of a 


whb reottfylaw appuratia, an alrpUuat pao- 
pdkr and a Botor, aU Bouniad on a traek 

Tbe oDfima aeren ofaaifw the air alae- 
trleaOyt eod la capable of obarglng 70IUM 
oublo feet per ndnuM. The prepaUtf, drivee 
by a dOO-honepower motor mo unte d ou a 
awlvd, diaobargaa Ifaia air Into ibe Imag- 
inary vertical ourtain of feet ndlua, 

Tbe oncoming fog mean thla ohatfad alt 
and la Itself charged. Aa ibe fog paama 
over a projected deetMautio field, t^ fog 
pantclea are driven together and preolpb 
tated. 

Many more exparimenta an naoaaaary to 
determine the dislaaea to wUob the ele(^ 
traatatio field can bo pnjeotedi how tbe 
oorona ahonld be set up, wbat ie tbe proper 
voltage to uae and so forth. 


The Heavens in September 

By ProftMor Henry Norris RuimU, PIuD, 



muit bo laoilo one hdur loteri 12 o’elock on Btp t wnbor t. eto. 


This will be particularly valuable in research work or for 
any purpose that authoritative books are required, 

* * * « 

The public is at liberty to call at our ofllces and look for 
such information os they may require. 

« * * * 

In this same library a complete set of the SCIENTIFIC 
AMERICAN with all supplements will be kept These are 
also at your disposal. 


• * « * 

Our new location with incidental arrangements will im- 
prove, if possible, our facilities for handling your book orders. 

• * * * 

You are, no doubt, aware that we can supply any book in 
print at advertised prices 

* * • « 

SCIENTIFIC AMERICAN 
24^26 West 40th Street 
New York 


NIGHT SKTs SEPTEMBER AND OCTOBER 


Hm rmtcbb 

O N OPT map of tb« heavcoa thin month 
WB find Milky Way in a great ctr- 
elc overhead, from Auriga In ibe nortbeasC, 
ihrough Perseus, Camlopda. Cepbeua, Cyg- 
nui Ut the icalth), Lyra, AquIU and Ssj^ 
tarlua to Scoqdo, ■ciilng In the aouthweat 
OphJufhna, HerenJea and Bootea are the 
most coDsplciioDa group# In the west, Drmeo 
and the two Bean In the north, Pegaaua, 
Andromeda and Arles in the east and 
northeast, and Aqnariua, Caprioomua and 
Piacea Auatrlnna is the doll aoutheuat 

Thu PluMto 

Meronry la a morning star until the nine- 
teenlh, and an evening aur after that date, 
but be la well visible only at the beginning 
of the month, when be rhea about 4 AM* 
Yenua la ttUl conapleiinua aa a momlng 
ftar, rlalng about 20 mioutoa Indbre Mercury 
on tbe lit, but ramaiolng la sight after the 
latter has passed to ibe ether ride of the 
sun 

Mara la growing moae eonairfeiioni aa ha 
appmachea oppoaitiQn, In t^* mbh&e ,ol 
the month ha riaaa at 9 PMm and koka 
ahn oa t aa brigM aa BMaa, He 111 nnly about- 
50 mttUon milea awiy and telaaei^ eth 
aemea wiB ba aciMy ungnpA 


Jupiter Is now best visible in the evening, 
coming to the meridian at about 10 PJi, 
white Saturn h well down la the west at 
aunaet, and seu between aloe and ten 
o'oloofc. 


Uranua la in oppodUoa on the Sis}. On 
that dale he la In 25h 52J11* RA, and 1* 
44' south deolinadon, and la moving 0.* 8 
wem and 57” aouth per day He b In the 
oonatellailon Places, but not near any bright 
sui« that might help to pick him np, so 
that a good aur map la required. 

Neptone b Just paal oonjnnodon with 
the au^ and b pnctbally nnobaervable. 

The moon b new at 1 ajh on September 
7tb, in her first quarter at 11 yji, on tbe 
14tb, full at 9 r ji on tbe 21at, gnd In bm 
last quarter at 1 PpM. on tbe Mk She ia 
naaieat tbe earth on the Slat (vdies we win 
have very hlgb tidea, but net on teoouttt of 
tbe equliMis), and farfhaac off oa Aa 7th. 
Daring ibe present month jAe b In eou- 
J uaetlon Venus m the mayalag of the 
Neptune later the ms^ ud Moa 
oury ih^ evenlmb wkb Satiatt e* tha 12A, 
Jupller OB tbs lBtb» Umoa ou Ae Slat, and 
Man ou Aa SSA. nem af Ae ‘ 
appioaelMi balbl 'Okw* 

At 2i97 PJi. on Ao 2M the mm i 
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ABOlk«r Aanrcr to iIm CroMtag 
ProUeai 

Th« ellmbutkin ol scoUleiitt Rt laUnad 
croMingt U ttlD an noKilTeii pfoblem. 
Anong the many aufteatlona received, va 
bdleve that of Mr. Sinbflft baa eonalderable 
appeal aa It Inrohea little expenae and la 
pramically foolproof, not depe^ng on any 
contrivance 

Editor, Soientlfio Amerieani 

With referenoe to yoar May edition, 
page 841, letter W W Ward, on the 
inbieet "Prevention of Aceldenta at 
Railroad Ciomliiga." 

1 wlah to aubmit to yonr aiientloa a 
aolttllotfiwhlch 1 bfUeve to be anperlor 
to any rimllar aolodon, aa yet offered 
and pnbllifae^ 

Aa a matter of fact, I believe tbit it 
la tbt onlv logical aolnilon under ordi- 
nary conditlooa, ainoe Jt la far more 
aimple, economical, piictJcal and fool- 
proof than any other aolullon knovni to 
the vrriter 

However, pleaae, judge for youtnelf 

I propoae that a piece of the road, 
about 100 feet long or more, on oacb 
aide of tbe rallroacT tnck, ahall be left 
in a more or leea primitive or indifferent 
condition, without, of ooune, allowing 
inch a oondiilon to become dangeroua 
to any degree. 

Tbe bumpa and de p c e ariona in tbcM 
abort atretcbea of the roada ahall be 
moat pronounced at a dieunoe of about 
ao or 80 foet from the railroad traolu. 
In thla manner, the gradual iocreaae of 
bumpa and depreiaioM In a road would 
not only warn a driver of the proximity 
of railroad tracka, but It would (oroe 
him to alow down, aa be alwaya abnuld, 
or elan it would make him pay tbe im- 
mediate penalty of a aevere ahake*up of 
faia and other peoplea’ anatomy plua car, 
Bometblng very few people aeem to care 
for 

Tfafa method of dbootmging and 
preventing apeeding aoroea railmad 
tracka la abaolutely foolproof, becauae 
ha efidency doea not depend upon 
weather condltloDi, et oetera, nor upon 
the reliability of aome apedfic meohan- 
leal device. 

Tbe coat of Inatalktlon ia leaa than 


nothing, aince Ita Inotallatlon ia cn- 
Inddent In tbe actual aaving of public 
fonda (which bectime available for bet 
ter pnrpoaea) Why apend money to 
build and to maintain good roada right 
up to tbe railroad tracka? Why tempt 
the apeeder to do that very thing which 
we are all trying to keep him from do- 
ing? It aeema lllogica] to firii apend 
raoney for one thing and then to apend 
more money to eliminate certain un 
wanted conaequencea of the firat ex 
pendltnre. 

1 alio believe that the average fore- 
man of a road building or repair gang 
would be glad to lend bla cooperation, 
and that tbisae men are quite competent 
to uoderatand what kind d a bumpy 
place of a road would be wanted for 
thia particular purpoae, if the mere 
omilting of repair work ihould fail to 
aocompTlah it Expmiroentv in thia di 
rection could be made very eaaily under 
varloua eondltlona and without any 
extra expenae. 

Map 1 not euneat that the Scientific 
American (which baa done ao much vil 
aable miaaionary work for the promotion 
of tafety and for the prevention of traffic 
aceldenta) oommunleaie with a number 
of progrcaaively managed Inaurance com 
panles, rallroada, and automobile own 
era* aaaocUtiona, for the purpoae of 
aecuring their individual oplniona on the 
aubject dlaouaaed in thia letter? 

Youra Very truly, 

J Samben 


A Tree that Swallovred a Tree 
Laat month we had a note about an egg 
vritUn an egg. Now we have a tree within 
a tree. Thia fir tree that awallowed an- 
other waa brought Into tbe aewmill at 
Springfield, Oregon, and onr conlribulor, 
Charlea Oluf Olaen, dcaeribea it ihua 
Nut long ago a butt fir hig nearly 
four feet in diameter waa brought into 
tbe aawmill of tbe Booth Kelly Lumber 
Company, Springfield, Oregon. During 
the prooeaa of aawing It waa dlacovered 
that here waa a tree that had evidently 
awallowed another one Counting tbe 
growth ringa, the larger outalde tree 




DEVELOPING a practical motor 
driven machine for po lishin g waxed 
floors, we have been instrumental in 
increasing the sale and use of Johnson’s 
Polishing Wax. 

OUier manufacturers whose products meet with 
some sales resistance on account of labor, ex- 
pense or special effort required m their applica- 
tion may find it profitable to consult our engineers. 

Avast fund of practical experience is here at 
your diqxMal. Address the engmeering depart- 
ment. 

WISCONSIN ELECTRIC COMPANY 

L. H. HAMILTON. PwNilint. CHBaTUl H. BBACH. Vim n.NilwH 

48 Sixteenth St., Racine, Wle. 

DUMOi^ 

Fhudonal Honm Fewer Motan 



They'D Report toYoiir Headquarters 

Machines will wire you how th^’re nmning, if con- 
nected with Veeder Magrwtk Counters. Visible on 
the dials over your desk — or at a conveniently located 
Counter Board — you can watch their records, “boM** 
their running or direct their development with this 

(ZbUNTER 

Remote Indicating 

Mechanical contacts on your ma- 
chme nuke and break the electncal 
arcuit which operatn the counter. 
The electro-magneUc dnve can get 
It! current from your regular hghting 
circuit Direct current, 1 10 Vtdu, 
or from storage battery 

For machines, devices or apparatus 
where you can't put on a mechan-' 
ically operated counter, you can 
readily attach a contact-maker and 
get your count “over the wires," 

"Form l/Af“ and hrger Mag- 
ndk CourUen are fully deealbed 
In a Mpedal bullMt IV rite for 
copy — Mh the full-line Counter 
CtOalogae If you haoent M 

The Veeder Mfg. G)., Hartf^irCoiut 


The “Foem UM" Magnetic Coun- 
ter below counts machine oper- 
ations or units of output, elec- 
trically communicated 
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Move 

Your New York 
Office to the 
Scientific 
American 
Building 

A new 16'Story 
building — the Scien- 
tific American Build- 
ing — has been erected 
on one of the most 
desirable office sites 
in the United States — 
at 24 West 40th Street, 
New York City. 



Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 


Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 



Should you be con- 
sidering offices in New 
York City by all 
means Investigate 
space in this attrac- 
tive building — acces- 
sible, distinguished, 
desirable — and at 
rents which are 
reasonable. 

Apply 

samm 

Sa iMt 42nd StTMt 
3S7 MmUmmi ATflnm 
NBW YORK 
miniom TAMmaar am 
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\ the saw col lo tka fanwr trea aad tka i wiliilag psiti 
OM kave bm palled apart to ahow tka coMlale tree wllkla 


ol Aa 


ntlnuited to be 215 yean old and 
the Iliile loner one, 15 iochoi In dk- 
aieter, 110 jetn old, at the tune of 
oottlnf 

When and bow the ewallowlng prooea 
took place h a matter of conjecture, 
but no doobi the two treee oiiglnaUr 
etood cloacly aide by alcle, and In ibe 
oourie of growijif came to prew ogahiiC 
one anofhOT to inch an extent that tbey 
gradually became one When the two 
treca 6ni touched, both were young, the 
larger not much oxer SO yeara olo^and 
the amaller eronad S5 Tne larger and 
more powerful alowly enfolded tba 
amaller until It died from want of aon 
and air. after a atruggle of many Tean* 
duration. Then the larger tree, enmmtly 
aatiefied with lla Tletory, kept on BDir- 
Ing until the woodmea'a axca laid It 
low about 75 yeara later 

The photographa ahow only the center 
•eotJon of the Iol the outelde elaba hav- 
ing been ent off before the Inleremlog 
phenomenon waa obaerved. 


One on Ua 

Who aayi a Soolofanuui haa no aense of 
humor? The pleaaani chuckle we indulged 
in upon reading the letter below took iiioet 
of the ailng out of the fact that we bad 
made a blimder 


Editor, Soleotifio Ameiicao, 

Sir 

On page 64 of the July number of the 
Solentific American there appeare a 
photograph of a gcntlemaa attaining 
certain leatnrea of an aeroplane to a 
number of aoboolhoya, and the explana- 
tory paragraph under the phoio^ph 
commences aa follows "The master of 
SempiU," *'an English aohool, recently 


Well, Sir, yon certainly did drop a 
briek there **1)16 Master of Senpiir 
ia a SootUeh title and la hamc by 
Colonel The Honourable WilUara Ff»- 
ola Forfae^SemplIl, only son of the 18ih 
Bam SenplIL 

1 bring tnia to your notJee not In any 
Ml of derision, but rather aa an item 
Intereat to yon, as 1 have been for 
se time past aa interfiled reeder of 
the Srientuo American. 

I may way that at I am a Scot, I read 
it U thy heal jryy pahUe library 
Yoon faithfully, 

James Watt, 
PorUmonth, En^kod. 


■piril 
of li 



Somebody la Wales, North Dakoto kM 
not been ^Vkying tha game.** Aa Bloat of 
aa know, an eleotrlo flaltvon ooBaamea very 
eowideraUy more em iea t than, for ena- 
pia, aa eleotrlo Isnpu It would appear that 
mw eidaeB of that otherwlae paeefal 
Dakou oo amaal ty (not Bated as laoor 
potated— Ceneaa ii 1^0), aaatfadfai of 
eHk daty, has been aalag oat of ikeea 
powergraedy domaade akW la emm of tba 
t h re e - h otaapawef eapadty of tka towa 
dynaaao to mpply *)Bloe.* Hera la ^ iae 
Mate of oomannial aaankyl 
lYei the dlp le iaat laia of iIm Oeatvfa LWbl 
AamlatloB of Walai wen mal la the e» 
eaalom Hen la wkit, aeaortbig to a oUr 
plag aeat fn by oao af ote mdMb tbv 
wiDta tkair maanA patiaaei 


Regarding eleotrlo power on Tneadaya 
—the plant will only put out 20 a» 
pevea. An inn pulls about five amperee 
and a motor for washing about two 
amperes. The plaat wlU thne hao^ 
onhr four boat at one time. There are 
eight who have them and the four to 
naa U In tha Bmrmng an Mn. Ceevga 
R Johnson, Mn. Geom Laehner, Mn, 
Jo Levm and Mrs. Puta. The oihav 
four in the afteniooa an Mn. Flaeher, 
Mrs. Frafor, Mrs. Nebon and Mn, 
Wareborg. If any otben want to naa 
power at this tUna they wiD have to see 
tha engineer 

It ia for your own good to obame 
theae rnlea. If mon go oa than tha 
plant win handle yoa will not get tha 
power you want, aiid bcaidea. you will 
han the engine by ov^aadtag. 


This reader believes that the anfonohila 1 
not guilty, in qrite of what the United State 
Bnxean ol Publie Roads baa to lay about I 
It la hk honcai coavktion that iba mall 
bkdea used m Mnplng and mptlrini road 
an the cause of all the tnm^ Do yer 
agree with him? 


Editor, Sdentifio AamricaJi, 

Dear Skt 

In the Solentlfio AaMrloaa Digest for 
the eurreat month 1 note with Intenm 
that a leaearch k bebu ooadocied to 
fix the reaponkbility of that abomlao- 
Uon of the poblio highway, tha *Sraab- 
board" or comuted auifm 

X drive conaldmably over all kinds el 
coads thraughout the weatern states from 
Kansu to Califontk and have found 
the effect of eomiguled rouda oa my 
Ught car not only dkeeneertbig aad 
nare-racking but dangeroua to a fafgh 
degree. A Hule kmee gravel aupMlu 
pooed OB a eomagated surface Impoaea 
a aUddiag effect to e car and I 
have twice been shot off Ibe toed where 
eidy the locky clroanmuiioe of low ean 
benkiaenu baa uved me fion dkaster. 
Hence ny latereai In the dkeovecy of 
the criminal guilty of amault and bab 
tan oa the pubUo highway 

With all du reapeet to the United 
Stttea BniHu of Pubtto Rnada, however. 
1 very moek doobc the poeribdhy ef 
flxiiig the eriam on the aatomebOe, ibe 
thee or any otbar pert tbenof, whk 
tbe muhltodlBooe vadadoa ia their vb 


lag ef tha ned nrf aee. Wen tb^ the 
eauBiB why aheold not all roade be eob 
ngetad a^ Bot )qat *kem^ ma<H ae 
tha baadlag to year aitlrie aets forth, 
laetdedtfak] 


I have aetdetT tfak pvoUem la my own 
eodviodon uiwnl ea ri fieaDy, no doubt, bm 
le Bf e adw safkfaoriaa, Whetbv I 
•* tUi a wm i» m Mrnnkm I 

ISMl2«Ck t» babmaM 
M wd nrim w nWjk 

I nr tBHiT aad n* pwol. 


mmm 

ail, 1 . ^ 

*. «lib • 


a. fi «■ 

t cpntmi pttmua 
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As 

Professor 

Sheldon 

Says: 



“Taking this as it is, without intention of improvement or 
change, perhaps the individual with some special interest may see 
a method of adapting it to his own purposes.” 

He is speaking of a distinctly new type of rectifier and his 
remark quoted above appears on page 187 of this issue of the 
Scientific American. 

But he might have been speaking of the Scientific American 
itself. How many a man is there, who has picked up a copy of 
the Scientific American, started to read it without any intention 
of change or improvement in his living conditions, and found 
some special interest for himself, some “method of adapting it to 
his own purposes?” 

Then do you know what the now-and-then reader does? He 
becomes a regular reader — a subscriber. He wants to make sure 
of getting the Scientific American every month, regularly, with- 
out fail, so he may not miss the things of value in every issue. 

Try it Every month you will find it not only inter- 
esting, but of practical value, “adapted to your own 
purpose.” Here is a special inducement for you 
— ^four thirty-five cent issues — October, Novem- 
ber, December and January — for only a 
dollar if you use the coupon on this page. 
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la puts whirs Umts wu Ims cen uaa 
boo, or Boae ai lO thi nodiMC wm diaa 
by rolling or by hosry ksitow like ebagk 
its betiBi besnng bem iticd edgest 
wfaioh led BBe 10 the only natunl 
dttslon HMuble In luppurt of tUi in 
lerencs I snbmit that 1 know s Bumber 
of roads in Mexico leading lo imporunt 
mining oshm that are subautt^ lo a 
coMtant trsmo of autooiobilH, bolb pa^ 
sengQ an I truck that have not a sign 
of ooifiigabon and which^-thou|d> bad 
anongb in parts and at tunes -are never 
repaired unJeea they become unpaauble 
and then by hand — no aorapen 
If oircumatantial evidence iiadnuHibla 
I might advance the BertUlon syetem of 
fijigerpiinta or handwnung in support of 
my ilMory 

Try fsiing an apple by acrapliu the 
flash with the blunt point of ■ case knife 
even as our grandmothen used lo do in 
the toothlew age and unleea you go 
carefully and lightly you will aoon o^ 
vel le a conugated Muface the hum 
mocks or ridge* of which will be spaced 
with alnoat mathematical preoidon Or 
take a light gar len hoe and try acrapiu 
the I ard Mnooth surface of a clay 1011 
You wll not only devol p rorrugatioM 
but the harder >uu hear down the deeper 
they will become 

1 believe that road rorrugatlons are 
caused by the natural vibration* of metal 
blade* Died in ■craping and nothing else 
And to in pleading nut guilty" in 
behalf of the aulonii3iile the didenae 
rests 

Very truly your* 

R L ONeill 
Nogale* Ariauna. 


New Light OB Boy Seoata 

It generally 1 as been agree 1 even by boy 
•coat olici*!* that the boy acout movement 
originated in England and that the American 
organixation was patterned after its Britiih 
oonain Now however evilenre le pounng 
into the Sclemific Ameticaii ofioei as a 
revult of Milun Wnghta artiile on Bud 
ding Srientisu tending to show that the 
boy acouu originated in this country 
It sounds reasonable The general plan 
u charicierUtically Amcnran ibe wood 
craft and other lore i* duiincily Americaji 
and even the terminology i* more American 
than English To this internal evidence 
however we add the two letters below one 
from S Keith Fvana and one aldrcased by 
Daniel Carter Beard father of the Boy 
Sconis of America to Bir Evans 
Editor Scientihc American 

1 think yon may be glad to have 
called to your attention an inaccuracy 
which appear* in the June is*ue of 
Saeniific Amencan on pw 382 in an 
article entitled Budding ^entisii" by 
Milton Wright 

A pi loro of Dan Beard 11 inserted 
at the bottom of the page and 11 aaya 
thu he was the founder of the h^ 
scouts ID 1910 

Actually the foundation of the boy 
scout movement the world over wu an 
organtution of ho>a undo the name of 
the Sons of Darnel Boone which wu 
originated and earned on by Dan 
Burd for a number of yean prior to 
1906 

The Sons of Daniel Boone was ong 
inally a department in the old Recrea 
non tfagaaine T1 is department was 
taken over by the FonuuiM Home 
LompaniOti in 1906 I think it wu 
about that time or a little later that 
Oenrral Baden Howdl started the same 
movement in En^nd modeled on the 
Sou of Dsniel Boone but gave n the 
name of the Boy Sconu" bocaua 
Dankl Boone was not known ainong the 
boy* in Fngland and while it la oorreot 
lo MV that the hoy sooat movement wu 
founded by Dan Beard tbe date of 
1910 IS about SIX yeara out of tbe way 
SiDoer^ Jpm 
(Signed) aieitbEvasa. 


Mr S Keuh Fvana, 

247 Park Avenue • 

New Yo^ (^nr 
My dear CoIoimI Evnna 
llw Roy Seouts of tba Sona of Danhl 
Boaae were ot ga naad in 1906 Eaeh u 
divklwl wu called a '*aooai*' or a *!«»• 


mnmam,m 


^Sfffool.* 


Tow vAB Bod 1 b Iha WeMgaT# 


himylf la wndng ^ the Sed^r 


of them u •oonts*' and of 1 . 

u "aeootuig " This Js abo la tw i 
magaime la 1907 at the ugge ' 
your editor Mr Arthur Vance 1 madfl 
an appointment with tba Preaidimt of 
ibe united Statu and vrant lo Wash* 
Ington wu received alone in iba Gal^ 
inet room where 1 had a perMal 
view with Preaulent Rooaevelt aad be 
Bot only endorsed the aoout idea fhm 
ind then but he amt me to Haior (bfr 
anl Bell and Adminl Dewey ioA tbag 
both endorsed lb* idoa, having bean f» 
quested to do u by Uia Pi widul. A« 
of them gave their namu to badgu et 
heroism m merit badgu which are tba 
grandfatbera of tbe meni badgu ao# 
used In the boy scouts. 

1 wiah you would wnte to Ceaer a l 
Milton Davis New York Military Aea4 
emv Comwali-on Hudson New Yubi 
and get hia account of my vlnt to MaJdf 
(ronenl Bell He wu toere et the timt 


and remembera the dcuila much better 
than 1 do and I would like to have kla 
atatement m writing Yon can ask it 
of him better than I can becaoae m 
are a diainterutcd party looking up ab* 
torical data oonneeted with your owa 


heard (rcnaol Dana of our moetiag 
there in a moat interesung mannu Gel 
him to dictete it whib this infonaatkb 
can be gotten togetber Dewev is depdi 
Bdl u dud Rooaeveh is dead M 
Davia is wkb na 

Hutiiy and affectionately yours, 
(Signed) Dan Beard. 


Oigeahe a Clah In Yoev Hoaae Tawg 

Enthnsjastic emateiir telcacope eaakea 
from a number of atiu have written up Ig 
inquire fir the name* of other cntbndiHlf 
linng ID the same oonimumtlu and wl|| 
the list given have orgaained local tebeoafi 
olnba Here la a typical letter from one || 
thcM organuei* 

Editor Scientific Aroerlcen 
Your unduig me the namu hu el 
lowed me to gel them together end we 
have had meetings with much nratiil 
help We are thinking of aaucUiiim u 
tbe "Rocky MounUin Amateur Tel^ 
■rope MaliCTs Club We are all pro 
greuing fairly well with our tcleaoopu 
at different stagu some still gnndlBg, 
others polisbng We bive patierps 
noarly completid for ceatina in bnfea 
for raonntinga sraiiUr lo iIm "Springfield 
Monnung " Thera is one real mechamet 
Mr HaM who la mnoh help to Ub 
while *0010 seem to oxoel m tbeoiy 
Hiu we hope to obtain excellont reaolli 
by reaun oi our aaaocutbm 

H A Davb 


Aa OUtlMT Hetms 


In ooummucating with ua reganUag g 
anbacripdon Mr Foraa aenda na the booqafl 
that la reprinted bebw We wbh to thM 
bun for it and hope that the opinton wkl3 
he formed yean ago vnll be borne oat 
all forthooDung iasnu of the Snientfii 
Amencan We will do all in our power ^ 
maka thia a fact 
Editor Scteutifio Amenean 


naable wnti^ apaee that 1 am tamptpd 
to ttu it for tclkng yon that 1 made tm 
aoqnaintanoe of your magaiino a vary 
long time ago but lorn ai^t of it in tha 
turmoil of a bfe that touched aoienog 
•omewhat o c c cn tncaliy 
I came acrou it again a eoupb «f 
yean an to find my youthful impr» 
■uma of your permifa^ well oonfirmedi 
What 1 adaiiro about the Scleatlfig 
American U tbe inteoeelT Intrrutlag 
aad enlighlening way in wboh it trasia 
all Ua aubjacts No pains appear to bf 
■pared to make the moet aMroMiK^ 

I ect oounnabeiiaibb by ag avviagd ttiaA 
I b raalnr a godsend to find that wbaa 
— aader tbe prop e r itiinulne— the eefam 
Cbt can be indaced to dewoad fraa 
tba ngoroua belgfau wbne bb lofty 
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Commercial Property News 

^ Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Condufted by Milton Wnght 


tor Inveaton 

Many an In 

wahir UNS hia 

employer's time 
and facilities to 
perfect an inven 
uoB on hu own 
aeooont Thera 
are sereral ob 

jeotions to such 
a practice It u 
(UdnOMt It also la unsafe Your era 

ptoyaTi Ibding yon are stealing the time 

for vhlah ho pays you* la likely to divorce 
yott fiM you job and from the facUltiea 
for vtndy and csperlment which yon need 
If yya ana not hired to be ao inventor, and 
if ibice Is no agrtemeot that your inventions 
bdoBf to yonr employer, you, and you alone, 
are anijlJed to a paieot on what you Invent 
But U la far better to get your knowledge, 
yoar eiperienoe and even your Ideas in the 
^aee where you ere employed and then work 
oat the inventHm in youi own spere umo 
Don’t aso year empleycr*i time and facUuiea 
Ip ■eke an uwention on your oivn actcunt 
Sbonfd yon do so. and the invention be even 
niaolsly within the eonpe of your employer's 
huaueMk he would have a ahopnght or 
ileeeif lo eontiuae the use of tbo invenrion. 



That Famooi Irish Late 

A lfGRlCAN firms hsva been importing 
> lane from China, the Federal Trade 
Cosmlsalon finds, selling It to insnufsctarrni 
of garments to be used for trimming nnd 
ealUng it ‘frub Lace,** * Irish CrM.lict** 
**Cldasse Irish and Filet Laces** and *Thi 
MSt gnd Irish rroebet ” The manufachirera 
hfie haan sdvertinBa the finished garment 
ae *TrfiniBed with Irish I^ee** 

AgalnaC one such him Bsrdwil Brulbers, 
the Commhsiion has Iseued the following 
tfrtiiJnlng order 

la ordered that the respondents Ameen 
Bhahrll and George Bardwil, indmduaDy 
gad m partners trading under the firm name 
aiM style of Bardwil Brothers the agents, 
e^plofses and servaata of ihein, and each 
el tliM cease and d es i st from selling or 
sVatMil for sale in commene among the 
wlagy Butea of the United States, as and 
for Irish Isoe or Irish crochet lace made 
la CUna or elsewhere than in Ireland, and 
hop applying thereto or using in connection 
Anifwltk or as descriptive thereof the word 
^GUnas^ or any other geographical deslg 
akthih te conjunction or nssoclation with the 
WM Triah,* or any other name, or other 
Watfi inggcstive of Irdand as fu place of 


•B 


Made In France 

ETSY ROSS, we are here,** b a aUt^ 
ment now In order for soma FVench 


4#^ncan flags, it seems, have been im 
paMM in huge quantities from France re 
gam, a fact which might not have been 
amd to pubHc attention, had not the im 
Mn fuled to ocmiply with the bw requir 
mf (l^t imported go^ be stamped with the 
f of the country of origin Hiree con 
a leocndy were held np at the Cue 
f Souse at New York 
t Importen proteaiod chat the flags can 
I marked, sUaped, branded or labeled 
^ jl lajory Judge Adamson, of the 
Bsmd of General Appraisan, however, ruled 
Am must be, and that tha GoUeotor 
sf Itam jwMified in Imporfiig an 
addBaal duty of 10 pemm ad valortm 
hagjSg they wen net legally authed. 

jg^jjMSi^ Ammhwn flag tha labdt “Blada 



Patents Recently Issued 

GInssIflod Adverlblag 

Advsrttaamsnts m Ihia section liated undtr proper eloMmfieationn, rata 950 
par word aach meartum, vammuni number of not da per tnarrlton £4, maximum 
60, Paytnanta must aecotitpany taek tnaertton 

OffiouU coptaa of any paUnta fisted tn this section at Jfe each, atate patant 
numbar to tnaura raempt of desired patent copy 


Pertaining to Apparel 


OAUiiiurT — In the form of a slip* whuh 
will be more grnmfnl, especially on atout 
flgurea, and will better actommodete a ait 
ting posture Patent 1^MUQ8 Bully C 
Butd. Hid butter A\s, Shu Fruiidsco, Calif 
PaiircEsa Br tr — W’hlch m ill ht the figure 
snugly* 4.MpcelaIlj acrom the cfaiat ami back 
and be nodily ndjuatublc (u rliffrrcnt aiud 
flgiins Patent t58H8D7 A Quilts, 543 
14<ith Ht New \ork, N Y 
HrAunUHH — Adnphd for ptrsons having 
bobbed hair a cminb Im Ihg no oonatructi d 
that suitable oronmeiita or b <ap inny bo 
HftsocUted therewith Patcut 15HB1N5 R 
W Lithgow, r/o L(w Augclts Country iTub 
Beverly UiUa, GoUf 


^ Electrical Oericca 

TrirpHoik, Rfirma Panricrua — Com 
prlaiug u Lupalinpid Dumbtr formed of 
popir to bo placid over the receiver for 
previnting tbi tranirnilNicluii of ci>otHgiouM 
diaeaaea Patent 15HP1*)I) T A DonuDgULS, 
r/o J A UomlDguei A Hon Mayagues 
Porto Kico 

TEZATBOifc Attaohmfnt— 'F or prevent 
Ing fraiidnitnt or lightweight coma from 
upi rating the signal gongs of poystatton 
tobphoncs Patent 1W7400 J K l^yckoff 
e/o Rodiester Tilephons Oorp , Rnchiator, 
N Y 

OoirLTi lam Kahio— Which In its opera 
tion permits finer tuning and more atublo 
op< ration and ndiiies tho coat Patent 
IBHrwi A P Hmsky r/o D A Weeks, 
8428 114th St, Ricbmoud Hill N Y 

PU’vo Lamp — Particularly designed tor 
detaihobli asBoclation with the ctom rail of 
grand piunoa and extinding forward of tho 
music rurk. Patout 158T38H J Llebermau 
dB W d2d St, Uayonnr, N T 

GonoBYBUL — \l herein one Mt of rotors 
enters the stator plates while the oilitr 
bavea, with mtiuia for adjuating elthir of 
both rotors Patent 16N7380 O G 1 laaen 
151 Highland Ave , Ttracy Olty, N J 
SwiTon TnBowiifo Dbtiob— A n arrange 
mout of ilcLtromogULta and levora especially 
designed for nae la connertioo with toy rail 
roiids or railroads of any type Patent 
1588800 H A Heyne 8080 213th Bt 
Queena Vlllags L 1 , N Y 

nKTTBobr CoinmucTioBf — For lighting 
and heating pnrpoaes whereby the doctrodea 
burn more uniformly and the are requires 
no rontrolllng meefaantsm Pstent 1000068 
E llobrowaky, 168 W 06th Bt. New York, 
N Y 

Btobaop Battbst — With means for seal- 
ing the battery agaust loai of fiuid at points 
where the terminals project for use on 
automobiles Patent 1588060 E Greggs 
e/o L 8 Bobson, Clantnore, Okla 

Btobaob Batibbt row smiroTioiv — Whidi 
will prevent corroding of positive terroiuabi, 
the breaking of jars, leaUng of tha ilectro 
lyte, and tha acaktng of the wood eaae Pat 
ent 10H8002 A M Small, 2001 Oeatral 
Ave, BClddletown, Ohio 


Of lotors st to Farnara 

TunrHnro Our Ann Wf-gpi-vo Maohinb 
— Whereli a number of blades rive efoan 
eats through the earth, and vegetablei or 
waada BO that tbo actloa will also ooldrate 
Patmt 1588800L A Obristensea and A W 
Wanvi, t/o A. W» Wansn, 50 Adiford 
Bt, Bnitford, Ooon. 


Tbaciou AIIU Gi IDK— Whenby the plow 
may be hhifbad iiisily in a traumerse dxrea 
tion to the ilireetion of the ti tutor mn\4 
msDt Paant l^MH^TI G II Scuulun 
c/o J A Hb«.uhuJi, 14 ( uurt St llrnoklyu, 
N 1 

Sou. Hcrean fob 1 LOWS — An attii hiiuiit 
upon whlih iht fiirrjsa laii bt turn I li 
rootiy reeiiltiiiK in tin wjuiiutioti ul hli U 
I te from tin n ul PuU nt l%UUO I") I 
Kemp Box fii liiibliii N 1> 

roimifrAiiiiH Mu i>i tHKt VMB and Lrr 
iiVArun ATTACiivrbNr iob Piamirh ir 
riSTifirivB l>iNiiiJiii iohn — Whub uin he 
ttttarhed to and rt moved from thi nidi bars 
of an onhiiarv planter without HpviiHl tools 
Patent 10HS400 J B Drtw Uollaudole 
Mhwusippi 

PJIFDMATIC pBAn (*PAR Fill THI PlTTl 
VATino TiNFfv Ok Sump Tump Aqricil 
rUBAT Ivipu vfi<viH — Giving an euNier nd 
justment of the prcHsurt on the lims tj 
meet varying con lltions of groan I jr lillmiv 
reqnliements Patent IBHOllT W V 
Coombs l/o ColliwHi A Co 483 Collins St 
%felboonie \ustruliu 


Of Gene r al I nterest 

Oatapllt — bor th* projution of arrows 
and siitiilnr prrrjec tilts whereby the full Im 
Sa^lUng forLt. tun be utilirid uiid acLiiratc 
aiming facilitated Pati nt 1581626 W L 
Barth KIO WncMllawn Ave \intc< ('rI 
EzrKifaiHTB Maat and Hiiruanifi 
Mkanb Tbupfob ^ Durabh and light 
weight, may be secured to a gnbh roof to 
act oa a support for radio antenna nr the 
Uka Patent 1581126 R J Sands, 288 Oak 
KnoU Ave Pnssflenn, Cal 
Miuans for Fubminii BkPiic Tanks 
Whereby the wails of tanks of dilffrent sins 
and shapes may bt acturattly formed from 
matenol in a plastic state PuUut 15 SJ 271 
J Johnson 263 h Itiiflnio, 1 ompa X Jo 
SrOAM Trap — hor the purpom* of auto 
matically iffi.LLiug thi nmovol of coudensati 
or the water of rondi nsabon from stenm hVh 
ferns Patent 1582750 M U Hrxlhkiss 
154 Oxford Si BrnoUjn, N Y 

Burolab At arm sprink nctiintid 
cartndge flnni, bolt apjdiinbit to diMirs or 
wintlows the rartrllge being fired on tht 
omnlng of the door or windon Patent 
]C8887(X r A lUtce un I L T Coventry 
2222 Ranrood \\e Vberhiu Wash 
Tooth Civanpr — For effubvelv nmov 
mg foreign snbstUMiv Irom the irevin* nt 
the same time pnlitihiiig on 1 vh uiiii g lit 
teeth Patint 1GK1601 A V Wright, 50(1 
Almor RoofI Bnrllngame (''olif 

Palm Grti — A ikvioe to bi worn on the 
hand by h iiidkrs of am kv and Mmilar n n 
talners of kriin Patint 1583006 W II 
Rouofl, 152 ( lay 8t Sun rruniiseo Calif 
Slip CoNsnii ciion — W hereby bouts mnv 
be warpt d into tho nlfp without r iniriiig bii> 
damage to tho walls of the slip i'atcut 
1583638 \ O Zudiglon 408 irudocn \vi 

Wilt Niw 5 rk N r 
ObTTAiHiRrr HrvD — Tnrludlng a plurnlitr 
of tonritudinal toluNopic anctions which ad 
mtli of mattrinllv nducing the sled lingth 
Patent 1583001 L Krofft 21d h 00th 8t 
New York N Y 

Gatp — N ormally elosiri yit mav oi ac* 
tasted by the wnght of an apprnncfaiug 
vcMde or traveler to opi n poritlou Patent 
168»M0 r H Rover, Box 137 De 
Quiiiey, La. 

Fm Lobb.— W hich wfn apin hi As 
VBliK, without Bfiy * oh wBlnri' fiodoo, par* 


Uncle Nani*a Patent Righto 

T he Huuol of Reprcsentativeo* Cummitiee 
of Inquiry into the operaUona of the 
United Stales Air Service* found il neces- 
oary to study the qurstion of patents Here 
Is what they repi rted 
"There sre many invtancui in which it Is 
necesbary or desirable that llic Government 
acquire the uve or ownership of patints fir 
aircraft or other rrquircmcath Ibr ( ovrrn 
ment is (miutnily diargtd wiih tht infringe 
inent of patent nghu by owners The (,r v 
ernmrnl may acquire a patent or tht right 
to uve It by punhast. or by approprisli n 
In praclitc the methods of aiipiiring 
palciits b»th by punbsse soil appropnotinn 
do not opiear HtlirfacUiry either from the 
standpoint rf the (,nTcrnmi.ni or the pal 
<nterH If the Governimnt infringes or ap 
propnaUs a paknt the only recourse of its 
owner is to prosci ulc a suit in the Gi>un 
rf ( laimi The expcnio and delay of smh 
a pnitetling (minently am untv to a sub 
■tantul denuU of ihr nghti of llii pvt ntn. 


Tradenuirka and Ueiilth 

Authorities 

I N Havana the Department of Health hat 
niabliahei a vpccial bureau unler the 
supervmon if ( nl incl Doclur ^f^xn fir in 
vevtigaling dialers who fal’oly labtl products 
of real or pretended foreign origin ^hcre 
cvidiLDce wsrrsnl* it police rvila are made 
in the first police raid a large varii ty of 
tonunodiUcs was siiaLd anHiig tlirm being 
a pau nt medicine for rheumaiivm said to be 
made m New York canned pears marked 
/oils ' purpurtiog to come from San Iran 
CISCO ami canned asparagus aJvo vaid (o 
conic from Stn FraiKivco 
The campaign will be prosecuted vigor 
ously While the majonly of the fakt 
produtli thus far seiie I are mr Iiiidlb foods 
and liquors of pretended bpanish and French 
origin many of the item* arc represented oa 
imported from the United btmes 


AjneHcau Label Men Seore 

T he recent decision of tbo United StataS 
Luatoma ( oort upholding the iulkctar*a 
aoBcshincnt of duty at the rale of fiO percent 
ad valvrrm on wuvtn labels imported by the 
I’itta and Kitts Manufactunng f ompiny oa 
nunufaLlurers of silk la a divtinci victory 
for Atm man label maLcrv The decisioi 
was maile over thi importers pn ie*i ibrn 
they abi uld have been Uxi H at only 55 per 
cent as *ifk fabrics with fast edges 

Woven labels such a* are affixed to cloth 
ing are made in large pieces ami then cut 
f aliel men m tbu country do a business of 
about ffiOOOOfX) annually Their expenses 
are somewhat heavy with weavero bring paid 
fn. m 40 to (W dullara a wn k on a piecework 
basis In Furopean luunineii similar work 
ers receive lew than 9 th liar* a week Con 
nqucntly when German firms solicited 
order! all over this country sunw tune ago 
Amencan label makers went into a fight ibal 
threatened ihcir very existence 
Another victory not mentioncil in the de- 
cision IS thxt having to do with the provision 
of the law which requires that imported 
iabflH be marked to show the country of 
ungin The ruling first was made that only 
the cnnlBiner of the labela be marked with 
the cnnntry in which the ialiels were manu 
faituTrd The Amencan label manufactur 
era contended that woven labels should be 
treated the oame as clgsr labels nimely, that 
each individual label stale the country of 
ungin They won tbeir point on appeal 
The American label manufacturers are not 
freed of forelgB cunpetlooB yel, but ibesa 
two Tiotorici help. 
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liinlnrlT uttrHCtnn and not likely to yot 
niir < f or kr I'atuit 1GH4100 F L 
Kuopkt l)ox IH Uidgt hi Id >\ onh 

Mosgiiio >ir Wklrh without ducom 
fort Hill full} pn>t(ct IliL bead fHce ■oil 
iiirl or iDav bi imrtulh u|»u(d to expow 
til iriH lui I OH util Patent 1S888T2 I> 
r/n (. I> Andeiwip Ktith B1d« 

It riiimoiit 1 XUS 

iMirxi^u iMMCii — Whereby n (onl may 
I pickffl nut uf a wrleap bj the liiltlaH of 
ih given niid mldtHe iiamea Patiot 1%84 
.IK A Miiigir (til Ailama St Ban \u 
t ) iup O-exu 

n>i NTAUv SnoE PouHH DArsEi — Adapt 
4 1 to be uae<l to aiiply imliNh to u ahoe 
« itbout oauaini the bun Im of iIil uw r to bi 
M ilul Patent 1584500 R Lapn rrt 
\Miipple, ArUona 

ICeash roB Tfacdinu R>Ani5a— llv in 
ealoadoi the ■aaotinrlnn of |hi hrnt IctUr of 
the name of an nb1 it aid u grupbit nprt 
Mutation of tfao i bJ (t Itjulf l^atent 1584 
62T 11 T Miinui Cam re 4a No 140 

Bufota* Colombia 

SPBTlfn Hkat — H aving n frame Id which 
the forward p rtun la adapted to movi 
mure rtalllv tb m tfai rtar portion time 
I venly dlatnbiiting thi aright Patent 
15H4577 A W 4 k kman 218 IIurriKin Are 
llarri^, N 1 

DiififU Pah — Wherein different artldea 
of food maj be atored maintainnl at a warm 
ftmperatnrr and tho eontamlnation of the 
fond prevented In tranaport Patent 1082 
J P Lopea and W L Ward, 1720 
Dellevae Are Loa Aiigeloa (^allf 

Simon ron Wobk MAonnyiNii l<rniiBi 
"IVir working on line objeeta^ wht-re 
both handa of the operator are required, and 
tJie uae of a magnifying kna la neooaaarj 
PaUnt 1684519 A M Prita 258 6th Ave 
Nlw York, N Y 

OOMBIHITION Fobk Aim Tbat - Wbldi 
aUowa a complete pre arranged lawr of egga 
to be lifted aa a unit and tranaferred to a 
proeiwnng machine Patent 1682AS7 A 
F Lln^Uom, 184 8th bt » Ban Fraaoiaro 
Calif 

InouBAToi — In ahieh pure heated air 
la intomatieally kept lu etnulatlon througli 
the aectiona containing the egga and the 
foul air tapfilwi Patent 1BH4I54 IT IT 
Trtffer lisy C 2nd St Davenport Iowa 

Window Boy — A daptinl to liobl fooda 
ami arranged to be dlapoeed agalnat a low* r 
anah, and that freah air may nmdati 
through the box Patout 168651KS AT T 
HeArUiuri 610 Tucime Ave Laki Murth 
Fla 

Table — O f the folihng type, with simple 
and quickly ddJualablL bruxing nuuna for 
hnlcUng the aiipiwrtlng memlRra In rlgitl 
position Pntint l&Si608 C \ Mimr 
Concord, Maw 

BANTTAtr CAniNET— Tlaving means for 
muvably anpinirting a reoeptoele from nbkh 
Itvrd or any other auhataiioe iimy bt dla 
ptnaed Patent 1685674 J H Thompaon 
and S W Turttr, l/o T W Hulmaii 
FayettevlUe, Tenn 

CovFon PuAiB ma CnnPBkN and Tn 
VALIOH — H aving Independently adjustable 
back and acat ifortiona easily inanlpiilntid 
according to the giowih of tin child or con 
ditlon of the Invalid Palint lVin545 U 
lugbam, 6 Uopkms St Nuahuu N II 

PuToiT ArrrATtiR rot (,beas» Coh 
PU saoaa — Whemn an n Ijnslubk tinalon 
devtce Is provided acting to tauM ilu mi 
tlnuoua priwure of grtosi tlurehv climlDut 
lug all air bubbles Patdit 1W528 i, W 
TKlAibch^ 90 South Robert BU I Duston 
Ohio 

Fwh Nft— H aving a plurnllty of 
pockets so constmeted that they permit in 
try but prtvent the escape of thi liah Put 
int I68MS2 C K Freer c/o Hotel Myers 
Janeaville l\u 

KumnoED iNKarAND — Fbr carrying re 
movable Ink siUa and supporting pcncHs 
and otbtr artirles bi loa the snrfac*e of tb« 
ilesk Patent in86(lJ9 W T Oath 140 
\ an Dyke St , Brooklyn, N Y 

Toilet Aaruir - ( ompriilnk n mirror 
a comb and case and a apring clip for re 
kasably anpportlhg thi cumh and mirror 
Patent 1684868 V Ilmlaly Inspiration 
\rliHnoa 

Bookviabk ANU Lp\r Ciaup Inti n led 
to bold the pages if a bonk from turning 
ovir, while the b(ik U open to a lesln 1 
imi,c Patent M J Kaalan, 4260 

N Keeler Ave, CHiieago, IlL 


McLTmiOAL QLAaan — So wna t ni oted 
that any one of a plurality of leoasa may 
be brongbt Into positloD, by Che manipula 
tlon of a single clcnunC Patent 1686480 

II V Ilallman, Box 600, nurtahom OkU. 
Too ni IIB1. au (aitei Devioe —H hureby 

tiu brush cun hi carriid In a auiteun in 
Itr xlniity to oUu.T artldea without any 

III iHturo (luniaging such articles Patent 

n r Tullntr, 723 W 14th St^ 
\iw iork N Y 

Fiicauic Divicb >ub FABTiivvoKKiNa 
Iujucu»NTfl— AduptM to bo attached to 
the lih und provide a fulcrum for manually 
n < king the homne abank of a ahovcl or 
r rk Puteut mtIKI 8 Rubio 030 Sou 
uit Blvd, Loe AngLics, Calif 
SuproBT KraviNfl as Cobb pub Beadb 
liraigri fhku MAnurAcrrvBP — Comprlalng 
H thin i upper tube and a aolid win dis 
iKiiftd within the wire being romovable from 
the beads and the tube easily dissolved 
Patent 16SA462 } Paiseeau l/o C Bletry 

2 Boulevanl de Strasbourg, Paris, FrancBi 
Nah Fn r — Tha < utHng portion of wMeb 
stops In front of a smooth eilge ao that the 
akin next the nail will not be Injured Pat 
int 1586441 J A Blum S W 48, WU 
liLlmatrasw 8, Berlin, Oermany 
UAaEnoAao and Bnos Mold — With bar- 
eled surtacia whuh form a tight Joint 
taking fmm the room only the space formerly 
occupied by the baseboard Patent 1586 
000 T A Baum c/o BttcUey 4 Fitahugli, 
1010 Fidelity Bldg Memphis, Tenn 
MoiHrunmooF Scusiblb Sufet Tao 
AND Tnr IjIKI — Formed with a base of a 
given mat! rial and covered with a substance 
rradUy penetrated with a stylua Patent 
IMhViRn r T Wlttatdn, Wamii and 
Vrcli Sts Newark N J 
Bao and HAinrsn TBPwnm. Fsp4 
cially adapted for use by school children 
and girl sod boy scouts oonstmetod to keep 
till lAonldira baek and hi ad erect Patent 
1580008 U M Winfield, Fort Davis Canal 
Zone 

Nppdii 'liniiAiii’B By means of which 
an ordinary ainliig needle may bi thnuchd 
mitb CAM* evtn bv one whose iy» sight is 
po >r Patent 1685RH3 4 Stephen lf»5 W 

Ohio St C hicagn 111 
COBNIB BinotNc Btikk — D calgiwl to 
providi mil grooves to fmllitate handling 
and to aenre os a powageway for ninforriog 
ilimcnta patent 1W7482 0 Fy North 

4th Sr Woodakic N Y 
llgrr Lirr Gcabo— rosily applied to or 
rtmovid from a wimluw frame, allowing fni 
movi mint yit guording pciaona cUnnlng tin 
oiitNldiH of windows Patent 158747(1 (• 

Thginvnniil 400 P 17Ut St, Niw York, 

N y 

T AHP Bahf OB PinrsrAL — Which Id 
eludes a skekton fnmiwork and a tranalu 
cent lOVirlng pi emitting the matching of the | 
pcdostHl anil lamp shudi Patent 1587460 j 
K I Campagna 1802 Klnts Hlidiway I 
Brooklyn N T 

CoAnD ni ri»a In which the coating! 
Is uunuHciabli edible will bold the buttir 
III shape and prcvint it from absorbing 
dors Patent 1587414 W H Pond, 124 
(joodnch St , Astoria L J N Y 
C^OABETTR Casi —Which may bo IncE I 
IN naively pruduti I and la provided with 
menua for projeiting the cigarettee for easy 
rtmovitl Potent 1586248 M Kbmura 
16J0 Post St San Francisoo Calif 
Atop IIpad When by a mop may be ae 
furecl In sneh maiiuir aa to faciliteti the 
wringing thereof }rt mny b« easily removnt 

PutLiit inornn t h guus, OomnHrci 

Uot I OainesvlUi Texas 
riNiu Rim —Which may be quickly ad 
justed tu move u nflictlng member to be 
visible through an opining in the rluga 
uaUr well Patmt 1580006 I L CbId, 
Box 107S WkblU Falls Tixas 
Index —Id Uib form of a turaaible stme 
tore, with the indixis disposed about an 
axis and capable of being slid laterally out 
ward Patent 1688200 A Boudier 60 
( ( mmonweulth Ave l^odham. Mom 
SEBvroE Pipe Box and Out On — Fw 
thi aupplv of water or gaa, conatructed with 
an outer and inner eating effeotlvily seakd 
and bav Ing coacting meant. Patent 1588371 
H 8 Tsham 40« lOth Ave Beltnar, N J 
I>BOOE(l«| OP PBODVOINQ REPLICAB OP TFX 

itlv Bahpleh— B y the uh of ylcMltig 
blanka capable of raving impregolons and 
of being cured or vulcaniied to act the 1»- 


PffMBloBa Patent 1668878 & F Btai^ 

c/o Hoad, Andanon 4b MnBa* Wodhrarth 
Bldg, New Yorfc. N Y, 

Automatio FrvnikB^ln whidi otoeh eaa 
not Interfere with the operatSon of the de- 
vkc» and feed la admitted to the troogb, only 
aa nqnired Patent 1687775 T J Hig 
gina, Odell, lU 

Keadi Mad» IKJiiiir Twhh — To be uoed 
OB a bridge bi twctn two abutting teeth, and 
may bo rendilv anchored without cIm ancbDr 
ing meena bilug expuaed Patent 168U012 
II E Murphy, 015 Miser Kdg, Eugene, 
Oregon 


Hmrdwgre a nd T boIb 

Luos Nut — M odi in aoetluua with wedge 
nuasa to tightly bind the aeoHona on the 
bolt to prevent dlaidacement. Patent 1686, 
(E27 D O Bm n, Punta San Juan, Cuba, 
pEBuoTAnoN tiocic — Which la abio 
llitely notoHem so that it would be inpoa 
aible for uiiaiitborlacd peraona to open the 
combination by sound Patent 1684SS4 
V F Blntka, 610 W 5th Bt, Topeka, 
Kausaa 

WVttK UoLUNu Clahf ^Haying a mini 
mum Dumixr of adjustment Krews for bold 
Ing work in nnmeroDs pooltloiu and at con 
Tinlont angles to the operator Patent 
1685400 A 8 Halnawoitb, Bos 6^ West 
Pittsburg^ Lawrence County, Pa 
Favcpt — O f the automatio doamg type 
operated by pitnurc which functim to 
admit fluid gr^uoDy to the noaale and wtU 
prevent fnexujg Patmt 1686418 J 
Fredenkaen and C Sutherland, Bend, 
Oregon 

Actomatio and Adjuhiarle Bmm 
AND FtNNEL HojDKB. — FVirmed from a 
slnglo length of spring wire thereby expoa | 
Ing the reding thircou throughout tbo full 
kugth Patent 1686060 W B Avery 
c/o Cbas O Hill, 1886 Melrooe Ave , Knox 
ville 

\TTAonifrNT SOB SuovELH — AHowlog 
fho utmost freedom in mampulatmt the 
shovel without necessitating the operator 
binding over as much aa uanol Patent 
1686066 A 0 Walsh Hartadale, N Y 
Fdt Curnxo Toot —By means of whiA 
a waafacr or gaski t of any nae or ahopc may 
be qmckly cut Pntint 15H(i267 C J Bee 
tor, Box 646 Monteny Calif 
Knift OB ( tnhB.— Wbrclii the Uadc la 
ditachably moiiiitiil yit aicurLly held in Ibc 
buniiln so na to be n liably safe In upi rution 
Patmt 1580006 1 Lewis, 426 Uo 10th 

St Terre Haute Ind 
Centtb Punch — For faclUtating the op 
i ration of dehnitilv locating the cmtrul or 
axial line of machinery shafting or the like 
Patmt 1686281 G A Bniiu.ne, c/o 
French lloapitnl Ctcary Bt and 0th Avo 
San Frandsco Calif 

Caw Openeb — W here both hands of the 
operator are naeil to manipulate the hlndes 
bringing more power and greater spcwl on 
tbo operation Patent 1686264 A Page, 
1700 La Lonia Ave , Berkeley, Calif 
IU/ob Blade KNirr— Which will firm^ 
bold a safety roior blade jiennittlng its usi 
aa a knife or for the honing of the blade 
Patent 1587 15H F P Arnold and C 
Kistih 206 E 10th St New York, N Y 
Wbbnch — A self adJuatiDg wrench whldi 
Is particularly deragneil for uae in conaoc 
non with omall alau of bolts or tapa Pat 
mt 1687407 J P O Brlon, 2 UurllDg BUp, 
New York, N Y 

STBTCtf or Padlockb —Especially idanned 
for gates In the country with the purpooe 
of Indudag those who pam, leaving the gate 
shut behind them Patent 16874S2 3 

Sirvm c/o G Bremer, Malpu 671, Baenoe 
iiree, \rgintlna 

Line and Siwaob Level.— H aring maaol 
whereby It » locked agalnet aaddental die 
I engagement on a Une, and on the aorfoLe 
gives true reaulta Patent 16874361 B A 
Stevena, Newton Falla, Ohio 
Ounw FOB Babh Wfoasm ’•f^Oonalatfaif 
of metal plateo, operable to oonetraln the 
weights io a amooth manner and to prevent 
Jamming Patent 1687218 W B De Camp, 
420 W Adams St, Maoomik lU 
OoMUNAnoN Ax AND Ad^— H aving a 
hind adjuatable at win, ao that tba worUng 
angle may ba varied and flrmfy aecarad to 
the handle. Patant 1687767 J. A Fatloop 
71 Vine St, WUtoo^, Ohio 
LoaoTBO Hook.— H avlag an tndgpeadaBt 
latch wUafa la movabla Into engagament with 


the femta on the traa «id of the dbohtr 
Patent 1667678. W, Bwitogtoa, 411 Wkter 
Bt, South Bend, Waah 
Ot-Aur— For coniisetiBt the endg of a 
belt eo that tt nay be kept tBS^ wlAouc 
projeotlxig etementi oontaotfiqt ^fh a poSey 
Patent 18HN800 W. E Uomer, c/o J U 
Uartktt, Ally, Tonkawo, OUahecna. 

ScBEW Thbeaokd Joint —Adapted to be 
ublued for coDiieetliig tnbalar aaethma or 
HtinM used to oouDeedon with diUhng or 
maintaining oil wella Phteat IMHMiL G 
A Muutgomety, Box 6E15^ Titiundlie, Fa. 

SnrABa — W'htoh will bo rugged and Ar 
able to use, and wiU sever the rdattvel^ 
thick ah ma of a hedge by a etoan enl. Pat* 
ent 10OOO73 P Bmner, yo O, Wagsar. 
242 Bromlway, Hondoello, N T. 

Botabt Reauxb— W hkfa nay bo etae- 
tivaly utilised wlcbont wreneblng or tadetihg 
the drill atom, and may ba easily wlthdaiwn 
from a well Patent 1D8D0O6L A Boyatoa, 
c/o Fnmtitr OU Co , OB Pity NaCL Bank 
Bldg, Ban Antonio, Texas. 

Balance Lbvix.— For carpenton and 
other workers, wberdiy not only tha her! 
■ontol and vertical may be aaentatoad but 
subutantUlly any angle from a boriaoBtal 
Patont 1600136 W A Valenttoe, 0r, 46 
New St, Boot Orange, K J. 

Wbxnou — Havliig a pair of pivoted Java 
subaCantUUy In line with ths haodle, tor 
turning on ohjtot In a relatively slight area 
Patont 16HOQ06 G H Miner, B. P. D 
No 1, MoutlecUo Maine 
Clobdbb Loojunq IMviob.— C apable of 
attachmout reepcctlvdy to a aapport a^ a 
I lorare, and eoaetuig to prevent the moVi 
mint of the doeure Patent 1680140 F 
L Uanle, 43 Morgan lloce, Kearny, N J 
Gauob tob CurOrr Saw Bbnoseb. — 
Wherein the gauge clcmenta are entoBiati 
oally shiftable to an toaitive or active pool 
tion when the gouged object to r em oved 
Patent 1580276 F H Weeks, 701 E 
Market St, Akron, Ohio 
Hanutb.— S bapid to be embedded to oob- 
cToto, fur securing plpea or the like to a 
ailing, the supportiug meona being nbmw- 
ably aMoaatod llitont 1668663 D 8 
SdJers Jouquln Apt, 2300 E. 10th Bt, 
ludlanapoUs, Ind 


He ating and Ughtlny 

llxAnNu Apparatuh — Which oomhtoui 
in one atnieture the artistic toatures of the 
open fireplace, and the utilltaiTon valae of 
the modem hot air boating plant ^tent 
1688687 C B Klaiia, 3244 W 04th St, 
Seattle, Wash 

Fibeplace. — So constmeiod that air from 
the room and ootaJdo atmosphere is ooottou 
ously drculAUd through the fireidaoe and 
heaUd during transit Patent 168T32T W 
nallberg, 12IVj So l>1ymoath Bt, Loa 
Angde^ Calif 


ktachuiBB and MochanlcBl P e vicaa 

Belt Suurix— Having adjuatable 
for ahiftlng a belt from a fast pulley to a 
loose one and for preveutlng aoehtontal dto- 
plaeoment Patent 1682731 J K Chace, 
180 Stafford Bd Tiverton, B 1 
llEmaicaATED Burm Curn no 
For cutting uoifonn btoeka or pats of butter 
from a large bur, and farther serves aa a 
nuana for atortog a supply Patent 1688637 
H Yniom, 341 W 22iid St., New York, 
N Y. 

Roixjcb Ibon — W hereby the Ironing of 
flat pieces can be qulokly aecompHolwd, the 
intin whllh of a piece bolDg preiaed by a 
■ingle stroke Patent 1682870 B. D Oamp- 
bdl, 675 10th Ave, SOn FranctoeB, Ogttt 
PiOTDEB ExamroB— For axhiUttog so- 
ealtod motion plctares and ndvertiseotoMs 
in daylight, and without the uae of aitf- 
flctol light Patont 1681460 0 H. Mo 

Cadla, 888 12th St , Oakland, Oalil 
AirrovAno Eletatob Gate. — A otuatgd 
by toe aarant and descent tbe alavBter, 
tba gate opening and doalog as toe dgvator 
Bpproachee or leaves a floor Pattot Un,- 
477. W H. Shator, 623 14tii 8t, gim* 
mento, CaUf 

FtvBBEAEiNo Maorine.— X hpeotollr de^ 
olgaed for dipping to a gni torm to ng th 
fur of tor bearing pelts or hfatol Pgtoat 
1683675 M DtohoieDB, c/o Oflvdiff A 
Hynan, Boom 3004, Woidworth BUm Mhv 
York, N, Y 
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iUttr of bMkafi to « Wnlimiw, PaMt 
iMOMi X tltowBun, 440 Stooa Av«^ 
BtwUrn, N, T. 

Cte^-WazmHO DEnoii^WhM !■ 
power drioM and In wUofa the whlpplnc or 
beattwg iBMBlber naj bo euUy renwv^ with- 
out the WM of toob. Patent 1084063. O. 

A. KtthmkampX^^aS White 0t. New York, 

N. Y. 

PiffM. -In whiah the bottom ia Bwlnf- 
aUo from eloaed to open pondon to allow 
the bodj to paae throng liquhl without dia- 
turbaaea. ^tent 108400A. B. Kraift; 218 
3BL 60th Bt, New York, N Y 

Brnuuma. — With meana for remoTlna, 
hr eaatrifnfal foroe, the parddea ooUoeted 
Cten gaaea without allowing the oaoapo of 
the gaaea. Patent 1084630 W. F. Nageh 
2648 Pike Ave., Bnaler, Ala. 

Bipboh Puicp.^-Bo oonatruotod that the 
Blidgmle flow of a liquid from a reeeptade 
ean be broken and renewed at wiU. Patent 
1088S86. y W. Helander, 408 N Center 
Btt Ban Pedrik, Calif 

Mimnra Maomne. — B g maans of whkh 
a ooBTondonal band aaw la anpported lo 
that joluta of any dealred angla may be ac- 
aorat^ enh Patent 1082306^ F Hane- 
manut 1070b Idndan Avo , Qlendala, Calif* 

Far —Of almpla and dorabla eunatmetfon 
whereby the Uadea may be adjaitrd ver- 
tteally and aeonred in adj^uatod poaldon 
Patent 1088864. A. W Tocker. e/o St. 
Amhon/ Hotel. Ban Antonio, Texaa. 

Km SoLTJTioif OotfTnoujei. — Whereby I 
Uqnid ia blown tbrongfa the doth In the bot- 
ton of the kier, and the eolotlon doea not 
eone In ronteet with the air Patent 
1B644DL A F Taylor. 425 Flrat Bt. 
KamapoUa, N. O. 

TniAi. OonpuiT BTamc foi SewmAOE^ 
Wherdn meana are provided tor collectteg 
eewerage and then antomadeally dlacfaarg- 
Ing the name Into the ocean on an ontgolna 
dde. Patent 108406B. 11 O ShooUey, 
10 Woodbridge Flaoe, Wnt New Brldtton. 

B, In N Y. 

WAanifa Maohihc. — W hich baa In com- 
Unathm a ofaute and safety guard allowing 
the Introduction of cleaning aotottona with 
out Injury to the operatora. Patent 1086,- 
660. X H Blemann, 283 11th St^ BtxwUyn. 
N. Y 


OonBiREo Road Dbao aitd ScAEinEE.^ 
Which Is ailjoatable, made entirely of metal, 
and by moana of which roade may be lur* 
faoad and leveled at a mlnlmara roeL Pot 
ent 1080044 W J Patton, c/o Central 
State* Steel Go., Frleco Bldg , Bt. Lonla, Mo 

Lauhdbt HAcniifE. — Having apedal 
medianUm for moving the container* throngh 
the rotor. In which the dothce of variou* 
famlllea can be waahed Indepoidently of 
each other, thui obviating the marking 
of the dotbea, aeven of the marhinee hend- 
Ung the variona typea of woehlng done hr 
the Btendard Innndriea. The Inventor ha* 
bean granted three patente 1084769. 1684,- 
770, and 1084771. U. U Hurd, e/o WUte 
Swan liBundiTi 18 Broadway Clrde, Okla- 
homa City, Oklahoma. 

ItovABT X>urtAT Haoel— W hich allowi 
a plurality of aheeta of wall paper, Uu- 
oleom, and the like, to be aorreadvely dl*- 
pteyed by mechanical meana, not requiring 
an operator Patent 10881O& R. F John- 
aon, Wenatcbetti Wash 


Pub BEuamva. STEAxanTENtiva and 
I lBATDto ICaohUte. — Flf*t csualng the hair 
to be itralghtened out, and finally beaten 
to raise the hair on the akin. Patent 1086.- 
499. B Friedman, o/o RellaUo Machine 
Woihs. 2SS Hagh) St, Brooklyn. N 7 
ArPAEATCa roE LoAOiira Matkeial. — By 
meana of idiirh coal or other material may 
be eontlnooualy dleeharged into eaeh oar of 
E tTEitt Patent 1080604. F L. Seboew. 
14^ 6th Ave., Hontlngioo, W. Ve. 


Nohoollapexelb Tvoat nm Liqinn- 
Lbtel OoiiTEOLE^Whloh may be employed 
In ooBtalnera In wUefa a preaenre is naed 
which la tteater than atmoapberio preaanre. 
Patent 10664761 B. XL Bimpron, c/o 
Homplirty 4 Campbell, Roberta Bldg.. 
TateE.OkU, 

Wate MoraL— WUoh affotda facdldeg 
for mak ipg naa of the power of Ineoming 
ware* tor operating an air uonpr^r or 
Hha foechasiam. Patent 10BM3B. C 
Xawnmsa St, Danrar, Cola 
FUBTAU Goal Ttm&— Whanby the 
Mai U graded at the plaae when It la 
and dineay laaM to te a _ 
for eUpEMEt Pamt uaeflsL a 




tMtead OUfi 


mo IimoATUra Danai.— For detandn- 
tog ttote with the naual dock dial and 
hande, bw meana of an actuating devlot 
openhla aoeonling to the pudtiun of the 
■on. Patent 1087418. J. Pond, Hog lOO, 
Bammeralde, Prlnoe Kkiward Inland, Caunda. 

PAiirr-linawo Uaouxme. - In which the 
reoeptade and tha mixing dement cooperat- 
ing tharowlth an rotated in opposite dine- 
tlona, and aeeurod agatoat displacement 
Patent 3088888. A. F Purner, 093 Hobo- 
ken Road, Caristadt, N. J 
OoNicaoTiaa Ron.— F^ir connection with 
a platen In anoh mannsr that a uoivenal 
connection la eatabllshed. Patent 1088137. 

C. A, Myen^ 608 ArUngton Bt, Tamaqao, 
Pa. 

DrtOBura Maowwe. — ^W hlch moj be 
puUed by drdft animals or a tractor althout 
reqnirtog tiie operator'a attention to ■teering 
the machine. Patent 1086940 J 8. 
Blockle, MaryavUla, Calif 
PowEB TEAivaxUBioif DBvioEi — For trana- 
mittlng power from the rear wheel of a 
motor rehide to a diaft for the act uatio n 
of aUdonary machinery Patent 1087778. 
W H. Kadmcfa, 1109 Mato St, Cedar Falla, 
Iowa. 

OuiiBZfCD IXrr AND Bk.AT Gxxmi Painr* 
INO Maohinb. — W hereto the flat printing to 
fltit performed, and then the dots are placed 
on the fabric by flocking in any desired 
wtrrosslon Patent 10N881H. L. L. X>e 
I Smet 200 Van Honton Bt, Patenon, N. X 
Belt TianrENEB and Cocplke. — W hich 
will afford fadlidea for drawing the ends 
of a belt togerber for coupling the same, 
while trained about puUoya. Patent 1088,- 
968. W EL Horner, o/o J H. Bartlett, 
Atty, Tonkawa, Okie. 

AujtraTABLc Stop fob liEvna on 
— O f audi eonstructlon that relative adjust 
mcDta are readily mude to suit the various 
throws of the operating lever of a saw mlU 
edger Patent 10HD107 J F MoCarroll, 
e/o Standard Machine Co., Baton Rouge, 
La 

W SLI-" IJ ■ ■ ■ — H L.. I M ■ -Igga 

Mniilcal PeFicea 

<*LAUNVr — Having an urraugemeut of| 
keys and an operating mechanism whereby | 
the fingering la done wltliout shifting the 
hands when otirc pouitloniML Patent 1080.- 
004 J 1> Mackey, e/o Mountain State 
Enaravtog Co , 1025 Swan St , Parkcniburg, 
W Va. 

SNABB-WEAE-IlxLiEnNa DEVICE. ^For re- 
lic vlug the wear on the skin head of n drum, 
especially where the snorea pass o\cr the 
Hlge Patent 1088924 G Mortens, 3041 
30th St., Jackson Heighte, Elmhurst, N Y, 
Mcbitai. TNBTBimENT —Having strings 
BO arranged that they a ill produce normally 
oil the notM of a musical comimsitioa In a 
reetrictUu aonc Potent 1688636. J X 
Westbrook, J'r, Box 724, Danville, Vo. 

wvgwegBgsgewgB i . ii .. 

Prime Movera and Their Acceaaoriea 

CBAEns FoBMiNa Device. — Deaignod to 
mako it practicable to use crude oil ns o 
fuel for tite engines of conventional types of 
teacteta. Patent 1087423. B J Kybin, q/o 
C. J Baldwin, Bridger, Mont 

APPAEATUS fob iNniCATlNU TUB OTCUBI 
OF lanaufAirCoHRnaTiON E’^niNEH.— For 
instructing a motorist tho vnnous cycles of 
the different ptotona, and the pusiltons of 
the Intake and exhaust valves of an engine 
Patent 1089111 A. J Carr. Box 772, Bal- 
boa, Canal Kone. 

HEllWEya and T h dr A cccaaorisa 

Actomatio Retaininq VU.VE PUB Ala 
Beakfe.— R lilch permita the air from the 
cylinder to exhaust slowly, thus keeping the 
brakes partially applied while the cylinders 
are recharged with air Potent 1086801 J 
L. Farmer, 1811 Jockaun Bird., Ctaloago. UL 
Rail Litbuoatob. — B y meana of which 
a lubricant may be rapidly applied to a rail 
and be coostontly stirred daring the feediog. 
Patent 1600078. O. Buroa, e/o F Carae- 
ctol^ P O. Box 05, Oarooma, Venesnela. 


Pertaining to RecraatloE 

PimnET Tot.— Wherein a flgore to tha 
form of a polteeman ia represented tm pnr- 
■olng a aeeond figure to the form of a fngl- 
tive. Patent 1066148. X A. Bom, 147 
ProMcot St, Nanttooke, Pa. 

OntDte VEima.— Whieh may be pto- 
ptilad by the fwt, and hM a rooUng aeat 


operable during the movement of the vehicle 
Patent 108708a P. P. Weteel. banc, 
Waynmboro, Va. 

Game. — Played on n board with marUes, 
amiuriiig, pruvldlng educatiunnl \uluu, aud 
dovcloplug ability in orlihinetie Psteut 
108870a U N Massey, 2(no M<hia St., 
Berkeley, t'olif 


Pertaining to Vehklca 

Aluiule Oil Alabv— lh\irr for giving 
an audible alarm when nil pn ifstirc lu luutnr 
drops bcluw a curtain hsul point, of simpli 
■nd atnnly roiiHtmrtloii mih no moMiig 

parts. Patent 1089154 iln r Bros., Kcm 
mertr, Wyo. 

Single Fotrr I*eiial pob ALTovoniiLS — 
Which controls rhn clutch, brake arnu, and 
ac<v>lcrator, and iicinilts effective contiol by 
an operator with a bingh limb. Patent 
1084712. A L. llnilLy and IL R. Gatske, 
Box 1010, lUitte, Mon too a 

Radio Taf — V dimure uhleh can be 
readily sxponded Into a funnil, thus fnuc 
tMolng ss tno dlfforvnt dc\iccfi. Patrnt 
1688108. F 8 Uoltx, Box 88, Berkdty, 
CaUf 

Aojcbtablb Pbehhceb Feed and EqcAL- 
xxiNQ C’uucK mm iNrxAmiu Hosl— U ov 
tog means for supplying prussun to a tire 
up to a certain point, or bringing the prus- 
I sure down In caao of over inflation Patent 
1084934 \V A Harris, 938 John Bt., 

I Greenville, S. C 

LcBUcANr DiHiUHirroE. — Operable from 
the driver's scat, for lubricating all the 
bearings of the chassis NimulUneuuidy, pro- 
portionate to their individual needs. Pat- 
ent 1080186. r C Cnspen, 708 17tfa St. 
Harrisburvi Pn 

fiNQINE-FiLHiiINU Devicf— F or effecting 
tho Rffiuvul uf carbon from the cylinders 
and valvcfl of motor vehlrlo eiiglncB. Patent 
1080020 H nuroclmlkl snd L 1 Riggln, 
870 Horeiigu Aie, Pasadena, Tolif 

NtruBFiPiviB REAoicrr — Whlrh affords 
fadlltles for holding releasably, a number 
plate of any dtslrablo slse, and supporting 
one or more lights. Potint 1580408. G 
rbaoipCHix, c/u F G Karasmaon, Lawrence, 

ifft— 

Blow Out Patch — Adopted to co-oct 
with the valve stem of an inner tube un<l 
hold tho sami* in proiier pOMiiion on tho tire 
Patent 1 0861 04 O A hforehouse, Cam 
eran, Mo 

LUEBlt VTINU RYSTPM FUB ATTTOUOBnFH 
AND OrnPR M(»Toa Cars w-Hnv Itig rnmns 
for lubrirating vanoua points from a central 
reservoir, and mnans for pi eventing the ex 
liausdon of tliu liibricimt l*atent 10S57I1) 

I M Jnekiinii, c/o Rope A ('unluge l^o., 
Vnkiii Trust Bhlg , Parke raburg. W Va. 

niRlQfBff nrADTlUHT FOB VrHIritH — 
Vdapted to automatirally turn the hind 
lights in the Mtuio direction ss the wheels, 
and is also to swing in vertical plane Put 
out 1586940 J M Cslkliia, iUix 011. De 
troit, &Uoh 

Auto LicrNsr I^late IIoldfb —In which 
the plate miiy be quickly lelenuKl, or at 
tacb^, especially ailaptcfl fur use by autumo 
bile doalem Patent 10861104 F Knhn. 
P. O Box 83, gnlney, 111 

Vfltanifino Hukk —For roimlnt of In 
ner tnbea of pncunialir lireM, adaptid to 
cuusr n better flow of the repair gum I*iit 
ent 1586270. P R. a Wuiana, 1159 lA>cusr 
St, lUvcnddo, Cshf 

Seat OrrRATm Are BruMAi g and Brakf 
—F or imdoreyclea nperutod bv tho rider t>i 
the vohkif for tninsmfrting the stored air 
to the brukes. Puttiit 1584958. K. T,enr 
moot, Boy 0, Booiowb, Now South Wuhs, 
Australis 

AntIskiI) Diwe.— W hich wtU i«rmit the 
ready attachment of a chain to a shfi* mid 
tho removal or reploeement of n mom tn ad 
member Patent 1087313 S Tlmnnosuki . 
120 W 12rW Sr c/o Japan* su Y M A . 
New York, N Y 

VEUiru: Bonr— Having means whereby 
the bully of s motor vehlrlo may be com 
pletely elum d n ben desired. Patent 1687900 
J M. Jackson, c/o Rope A Ikirdugs Co, 
T^nlon Trust Bldg, Parkersburg, M Va, 

Fuel Tane — F or eonservlng a definite 
quantity of fuel, and means for warning the 
operator os the supply ilecroases. Patent 
1088121 P A, May, 616 4tb Ave. Boat, 
Apt B, Cedar Ksplda, Iowa. 

ADJUBTABLE PERSStTU AlB SiXTICE AF- 
MlATUg.— For the power inflation of pneu 


made tireo, which will be ooottouously efll- 
nent and aoenrate with both low and high 
pressure Patent 10HH1U7 W A Ilarria, 
c/u GAD Tiro lAud Gauge Co„ Grecn- 
viUe, H C 

\\ AooN CoNarBuenuN — Having novel 
raiHUH for oonnecting sUh the king bolt, 
and tor secun Ij and ngldly fastening the 
IiiiuiuIh till retu Patent 1088893 F A. 
MucNab, (,rinby, Coin. 

Duk riiicn For usu In u Hutrii of 
the multiple diHk tviM. admitting a very 
Htmng v(.ntilutioii, rtuulting In better dlast 
imtloii of tilt ht It Piitnit 1088300 E. 
huiHHou, c/ii C.' Bliiiv, Aiii6, 2 Itonluvard 
•lu Htrasbuiirg, PuriH, Kianc* 

Vut l*Bi *isi Ri GAiMir For the valve 
ntiiii u*ted III f (iiiMtction silh tin iiiitomoblto 
im, upplKuhh til and fiiriniiik, part uf the 
valve bUiii PitiMii 1 'j 882 S.'i I t, Weaver, 
110 So idiihu Ht , Itiitli 

t'Ll Kll l-OH I'RAClOllS- WhlKIll tllU 
parts uiny hr uitiiaUd for tiiiiiiiih ila true 
tor slthuiit iiimry to tlaRiulxiH nr at y 
imrt of the structuro Patent 10SK27J O 
II Htanlmi, c/o J A Kbeehan, 41 Court 
St, 1lrn<ihl>n, N Y 

CoLiucAriNi. t.At UK— Adapted to bo 
bolted on the fly wlictl of a Ford eiigliie, to 
engagu the held coiIn for predi-terininately 
posluoniiig said coils Patent 1688101 K. 
A. Faruani, Uox tNW, La Orsude, Urc 
AlB-PBibHURT Gl ini - Forming part of 
the valve stem of an automobile tire valve, 
and for iudicutiiig at all tiine^ the pressure 
l>ntent 1560141 E G Woaver, 091 N 
Malu St, Butte, Muut 
Automobilt — H aving a combined run- 
hiiig gtar and stevnug meriiaulam In which 
a differential Is replan d h> rliitchis for con- 
necting the r< ur slaiU tu the pus«r driven 
axle Patent t.ViO'lOa O U Hose. 240 
Blulnu St, MiHMmla, Mont 
End Gatf - For wagons, tracks, and the 
like, providing a grain tight cloeure for the 
rear of the wagon bot Patent 1088493. 
C. Poison, VermilUon, Kans. 

J liBlfiluu LAiir^WJiicfa eliminates aU 
gears and ratchet devices, nperuloa smoothly, 
is weatbor proof, and suitable for Installa- 
hon at any poitit Patent 1588702 W A 
Cannon, P O Box 899 Sanford University, 
CnUf 

\ t iiicLE Tibi!. ItiM — Which mar bo 
readily collapsed so as to remove It from 
the tire, tin ojh rutnni being ui coiuplmlieil by 
a riugle tool Patent 1580105 Yl Caluriu- 
ski, lOKi MilwniikiH Ave, C'hicogu, 111 
t'uuuiNUiuN \\Litv Tank and llEuia- 
TEBINU l»vicr --Alhming>guBo]nn to be fed 
in mijiMiretl qiiatiiitlea, no that the operator 
can at all times till how much has been 
uMd Patent 1080968 T T nivena, K. 
F 1> No 4, Box 1)1, Merced, Calif. 

\i louaian itovD Mac Roll —E specially 
duaignei] lo he ninovnbly secured to the 
wind abifld of u touring cur or the frame 
nf a iloYcd car Patent 15891, ta W D 
Fait, 499 So MpiiiCir. Indianapolis, Ind 


pcstona _ 

Olbll V FOR LK II rlM. AM) FlXTirRE Box 
-Futlut 70101 M Slid I lip, c/o 8h rbng 
Spill niiig A Stumping W'urLa, 476 Bruome 
St Nttt loik *N \ 

UisK.N n)R A WBoniNu rUNo — Patent 
70960 J Ihrlingtr, 1U6 Fiilloii St, New 
York, N Y 

Ursiax FOB \ Mroiruisrir Hoard. — P ot 
iDt 70170 r llldnlgti and J L. Zuosua, 
Garland lUdg , Luh Ingelrs, Calif 

Dtsir.N FOB K Siinv — Patent 70967 T 
Davia e/fi FiiinLliii Simon A Co, 88th Bt 
an<l Otli Avi , New York, N Y 

DphIUN IOR a BACKrTATE VUE LlOHTIlfO 
VIXIIRFM - Pull III 70289 B Leabowlte, 
c/o Miinn, Andrmn A Bfunn, 24 W 40th 
St, Nt* York 

Hkhion job a (’oat —Patent 708ia T 
Davis, c/o Franklin Simnii Co., 88th Bt 
and 5th Avo, Ntw York, N Y 

Drhiun fob a Shoe. — Patent 70319. T 
Dsvls, c/o Franklin Simon Co., S8th 8t 
and 5th Ave , Now York, N Y 

Debion foe a Doll.— 70310 D W 
(*hnDdIer, c/o Anulu A Co., 85 6th Ave., 
New York, N Y 

DwiaiT FOB a Shoe ob Simtlab Aincuc. 
— Patent 70800 T Daria, c/o FronUto 
Simon A Co., 38th St A 0th Ave, New 
YDrk,N Y 
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Parfoimance Performance u usually the first 
quality considered by the buyer of any fine car 

Though comfort beauty distmction and a host 
of other requirements must be satisfied — the 
motor car must first of all meet easily every 
demand of trafVel and traffic 

Packard performance is supreme Gosed car 
speed IS the true cntenon Even the largest 


of the improved Pickard S x and Packard 
Eight closM models fully loaded ask no odds 
of any car built— either in traffic or on the 
open road 

The top speed of Packard cars is too great for 
safe use anywhere off a speedway But the 
power IS there— reflected in a new standard of 
traffic agility and hill climbing ability— the 
marvel of new owners 
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1 a h 0 iL 1 those o 4 ,ets only 
10 onts f il ^ layswofk yet 
i lIl t 1 it j 1 ■) h s woi k 
ind the wotk of men like him 

O 1 oui own G I eat I ^kes one work 
nan with an eleotiio lly operated 
u iloadei takes the ere Iio n a ship 
so fast th It the ship will rise in the 
w ite sixty in hes an hour 

At B iltimore an eleetrie unloadei 


tilts a box car full of gram and 
empties it m hve minutes The 
same work used to keep a swarm 
of shovelers busy for nearly an 
hour 

I he American workman who has 
a shoit workday is the highest 
paid in the world and his labor is 
the most efficient For he directs 
the labor of electricity and electric- 
ity works for a few cents an hour 



Cold Lights of the Sea marconi was right 

By Dr, David Starr Jordan HAY FEYW — ITS CURE 
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A nother Message to Gar a --the log 
^ of the International fleet that trekked 
a robs the Mesopotamian wattes at the call 
f the Pers an government 
When fam nc threatened Teheran the cap 
tal last w nter the Persian admin Stratton 
ordered ts first ten heavy duty trucks from 
the Internal onal Harvester organisation 
Har ester world service placed the fleet at 
the nearest port on the Mediterranean Sea 
Be rut n Syr a ahead of other trucks or 
dered from Europe 

Then began the test of truck qual ty a 
tr p of 1350 m les across trackleM desert and 
over snow bound mounta ns On February 2 
the avalcade set out The trucks chauffeured 
byFnglfch French Ital an Syrian Arabian 
and Druse were laden with food and fuel and 
w th tons of cement for the British at Bag 
dad and they were accompanied by an escort 
of irmored cars of theBnt sh A rForces 


Twenty i x days were consumed between 
Beirut and Bagdad every truck axle deep in 
mud and sand practically every mdc of the 
way Bagdad ancient city of romance gave 
the travelers a dinner in their honor and a 
night of rest and transferred them from des- 
ert to mountain going Motor fuel for the 
Persian government and wheat took the 
place of cement for cargo The cavalcade 
forged on both night and day and entered 
Teheran the seventh day after Bagdad 
The entire fleet was in the pink of condi 
Hon and every truck of the ten on the mom 
ng of arrival went out to Kasvin a hundred 
miles away and began bringing back great 
loads of the precious wheat. 

The Persian government impressed by 
the stamina of Intematonal Trucks im 
med ately ordered twenty more of them 
and these have since dupheated the travel 
history of the first fleet. 
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Every Bite Sends Jarring Vibrations 
Thru the Bearings on This Loader 


D own in the depths of the earth where 
the loader shown above is aiding a 
modem skyscraper gain its foothold, or on 
the intricate compass which guides the ocean 
greyhound as if by an invisible hand, SCSIF 
marked antl^cdon bearings keep equipment 
going continuously and guard against costly 
bearing failures. 

Into every HESIF anti^friction bearing is 


built the stamina and endurance which fore^ 
shadows long-life service, even under the 
most arduous conditions. Wear is a negli- 
gible factor, thereby assuring the maintenance 
of precision clearances without the necessity 
of adjustments. It is these qualities which have 
made them first choice the world over where 
friction’s costly toll must be slashed without 
sacrificing reliability. 


fiBCSIF INDUSTRIES, INCORPORATED 

165 Broadwiy, N«w York City 
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1 00K at the curd wluih leads from 
J >our telephone You d never sus- 
pect that U has seven separate protective 
covci infts 

For dl the world like Dickens famous 
coachmin who, we are told« wore as 
in«iny clothes as posarbic — protection 
a((ainst rough weather 


So this telephone cord is m4iSture-proof 
and hard knock proof 1 hatjact An t so 
im] ortant as is the fact thatr ^UsC such 
care as this i» applied in making every 
Western FJectnc product— i^hethcr it be 
a small telephone cord or a year s out- 
put of 3S billion feet of influlated wires 
m cable 
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BI IIFF 

T HKRE is no man living today who 
knows all, or even an appreciable 
part, of science One man can learn 
one branch nf science fairly well, some 
sub-phase of that branch very well or 
nearly the whole field of science in a 
HiiptTficiul manner 

Today, frank admission of ignorance 
concerning a given matter in science is 
no disgrace The great Loeb, biologist 
of world fame, while teaching a class 
in embryology early in hia cjireer, was 
asked a question His reply was, “My 
dear young lady, 1 cannot answer your 
question, because I have not yet read 
that chapter of the textbook myself, but 
if you will come to me tomorrow, 1 
shall then have read it, and 1 may be 
able to answer you ” 

Yet liucb was one of tlie world’s 
grealCHt scientiHts. He wasn’t afraid to 
Hay, “I don’t know ” 

FAKLRS 

H ave you hud your radium today ^ 
This seems to be the thought t^t 
many drug and “health water” manu- 
facturers arc trying to put over Hie 
amount of radium (ontained in the 
various substances that are being vended 
as having curative properties due to 
their radium content has been investi- 
gated by the Bureau of Chemistry of 
the United SuUs Department of Agri- 
culture. The hiidings have been that 
only 5 percent of the products analyzed 
contain radium 

Even though many of the medical 
products that arc advertised to contain 
radium do not have such material in 
their make up, a warning should be 
sounded against the uhc, by the inexperi- 
cnccnl person, nf any curative medium 
that do^s contain radium 
“Radium in active dosage," says the 
Department of Agriculture, “Is potent 
for harm as well as for good and 
hliould be administered with caution ” 

BIRDS 

W HERE do the rhimney swifts go in 
the wmU^r^ Nobody knows — yet 
Until comparatively recently it was 
thought that these strong flying birds 
buried themselves in the mud on the 
Gulf of Mixico Now the theory is that 
tlwy migrate ac rosa the Gulf of Mexico 
and winter in the ram forests of Brazil 
Back in the days when investigation 
and heresy were synonymou'i, thr wise 
men would have reasoned it out and 
arrived at a wholly logual, hut incor 
red, answer. Today wi do things dif- 
ferently The Boreau of Biological Sur- 
vey 18 trapping more than 25,000 of the 
birdft, putting identification lags on 
thdn and letting theni go again in an. 
effort to trace their movements 


DEVOTION 

r f tbia month’s Issue Professor Cock- 
erell emphuim the fact that every- 
one everywhere is eager to do a good 
turn for science. Often we have had 
occasion to note the aaioe sort of enthu- 
aiaam. More than a year ago, in our 
issue of April, 1925, we broadcast an 
appeal for help in finding the loft fov 
ail jawbone of a prehistoric man Tlua 
had already been found seventy years 
ago, and lost again, possibly in some 
obscure corner of America A reply 
came from one of our readers, Mr W. 
F. Ollis of Mobile, Alabama, stating 
that the former owner of the fossil, a 
physician who died some years ago in 
New Orleans, was his untie 

At our request Mr Ollis journeyed 
to New Orleans, searched diligently for 
the scattered effects of his deceased 
uncle, visited places he had lived, the 
hospital where he died and the Tulane 
University Museum to which it was 
thought the doctor's scientific effects 
mi^t have been sent Through his 
instrumentality the city of New Orleans 
was ransacked 

The invaluable fossil was not found. 
It may be elsewhere 
But Mr Ollis did his best, tramping 
over a great city in a torrid month. 
He journeyed in the name of science 

EFFICIFNCY 

T he fact has been determined by 
the Secretary of Agncolture that 
the contagious, communicable disease 
known as foot-and-mouth disease has 
been eradicated from and does not now 
exist in the United States " 

Such is the opening paragraph of 
Secretary Jardine’s order revoking a 
quarantine affecting certain areas in the 
^te of California smee February 23, 
1924. 

It is a good, clean-cut job of applied 
idence; the Scientific American con 
gratulatea the men in the department 
for their efficiency 

PROGRESS 

T he Anunoe did not go down in 
vain. 

Foundering at sea, the steamship 
AnUnoe sent out an SOS call. The 
radio on the Rooseveli picked ap the 
message and started for the stndten 
vessel. The latitude and longitude 
given in the call for help were wrong 
and the Roosevelt found itself a hun 
dred miles oat of the way. There was 
a radio compau aboard, however, and 
with its aid the atorm-suicken vessel 
was found and the xoMue completed. 

Now the Bureau of Navigation re- 
ports that die radio oompaoa, or direc- 
tion finder for shipti boa been installed 
off tvmjrdlkree y«m1i. 


In This Issue 


Fish Thai Carry Fkmhiighis 

Dovm m the cool depths of the sea there is no light — only 
inky, perpetual nighL Yet fishes manage to livr there and 
capture tnrir prey. How? Hie^ carry headlightn Science 
has learned some Interesting things about these headlights. 
Cotmnencing on page 247 some of them arc told 

Bass Did They RdUm the 

What were the facts ^ Couched in accurate engineering lan- 
guage by a naval engineer, this romantic struggle with the 
elements ia narrated on page 257 by Lieutrnanl-Cummandrr 
Edward Ellsberg. How he comes to knots the facts » simple 
— he was in command of the job! 

Are We SiiU in ihe CtaeUd Period? 

Nobody knows ‘*&)mo batk in 100,000 years and find out’’ — 
this IS the beet answer science can offer The ice cap that 
covered conhnents long ago may return This is one of the 
legitimate aensatioiiM of science Few that have not read the 
article on page 272 are likely to realize how many glacial 
periods this ancient earth of ours has already experienoed, 

Man and ihe fruocia ai War 

An all-devounng Uxtle threatens to spread across America 
Pending the discovery of a way to cope with it, goverrunent 
experts are penning it within the area of a few slatce How 
long can they keep it tliere? Will any of thr eleven bugs 
that have been imported to prev on it be able to exterminate 
it^ On page 276 the remarkable account of this new insect 
war is presented. 

MORE THAN 200 PICTURES 

Complete tMe of contenU wU he found on page 3J9 


For Next Month 

How Long Has Man Been in America?~-^A Coniroveny 
In the issue of July a noted scientist. Dr Ales IlrdliGku, 
denied that the Indian had been in America long. But other 
scientists say otherwise — man was here when the glaciers were 
here, and perhaps before that. Next month we shall publish 
a rejouider to the article which appeared in the July issdo. 

Suicide Skip^ 

Thus does a noted naval critic cbaracterlizc the new Washing- 
ton Treaty cruisers that every nation is now building CoNting 
$10,000,000 apiece, he says they are simply speed matbincB, 
vulnerable to a degree unprecedented \^t shall we do 
about it^ The next issue offers a solution 

Radio 1926-27 Fashiong 

New radio styles which will be in vogue thiH winter will be 
desenbed ana illustrated in the November iMsur Tin article 
will include helpful information for broaduist listeners regard 
ing battery elimmatora and the possibilities of future develop- 
ment of current supply devices which dispense with batteries 

Other irticlea on Navy Signaling, Thr Movement of Your 
Eyes When Reading, A Monster Storm Sewer, The Most 
Powerful Machine on Earth, Insect Classifications, Mortali- 
ties; Conservation; Radio, Aatronomv 

MORE THAN 200 PICTURES 

M if Thera is one beat way to keep in toodi vrilh 
S II the laadera b the worid’s prog reae — by coo- 
j) siflMtly muttof fba Scientific America 

$4M brings the Sciantifie American 
to yam far ona whola year. 
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Five distinct savings made by Jones Willamette 

mine car wheel bearings 



OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Action oi rfi i ft ■ ■rn wB riwH Tffltm 
■ndcteenlMH oU w iwl n u of not > 

mm toMl ud frkdon. CoaMbM 
WnkMkn loDfl ItfiTiMT 

Ini I iwMiltilT nil iiilitl nil 


Jones^M^Uamette mine car bearings have been tested for more 
than two yean in the hardeat kind of actual use. During this 
time the following economies have been fully demonstntedt 


OIL ECONOMY— Tha }onM.WIIlMnMM 
buring oMi nppmriinntnly on^tcnth th« 
ofl conatUMd 1^ othir types of biufaieir 
•Imply by Iwpfoc A# o<J In oAter <r iff Sitf In. 

REDUCED WEAR— Cdodnooiu sm for 
two and ft half yesn •howednoapprodabW 
wear on ftzU and vary alight w«ar oa fcufliF 
Ing. Pacfectwhaalali inina nttothafawJt— 
no •harp flaagee and no cuttlag of tfacfcs» 

POWER SAVING— Tests on mlna can 
•how that •tdwtanriftlly Ins tnedva fefoa 
la raqulrad. This Is an Important pow at 
■avli^ both In opatadag mlna tralw and 
In shifting mlno can by hand. 


LABOR SAVlNO-lnstaad of coMtant 
wastalul oiling at tba mlna mouth* can 
aqn lp pad with JonoS'WUlaniatta bearings 
laqulta oiling osilyonca ovary abc or eight 
waafcs. Tha aa p an sa of sanding and of 
daaning oil from tracks and mlM sccuc- 
tntaa is 

REDUCED DEPRECIATION -hmaa. 
WUlamctta aq ni pped mine cars can bamn 
ov er w a ter and muck oovared tracks wldw 
out sand* grit and sratar g at t ing Into tha 
bearings. 

Thesa bearings lua^ the ell in and kas^ 
m m y O Ung slss om. 


Wheels end bcftrings om also mannfactnred for all types of Indnstrlal can end trucks. 
They |^v« diese mme economies. Write for Informeilan rsgsrdlng Jooes^WlUamctte 
bearingi, now avallabU in both atandaid and special types for every in d o s tri al use. 

Willamette Iron &. Steel Works, Portland, Oregon 

Mooadnock Bldg.* Sen Fraodico L C. Smith Bldg.* Seattle 


Diftributorst A /euF good 
ore sdll ovallaUa. Write 


“ [Jonesl o 

Willametie 

V A CUUM CIRCULATION 

Bearings 




SoMtore GugUcfano Marconi, the Prophet at Short-Wave Radio Tranamnnon 


To this well known acienlist must go the lion’s share of the credit for the commercial develop- 
ment of communication by radio Born in 1874^ he wm only 27 years of np* when he deviMd 
the ramo apparatus that succcwfully tranamltted the first signal across the Allnnlic, without wires. 
Before that, in 1099, Marconi succeeded in spanning the Knglish Channel by radio, or wireless, as it 
was men {rapularly termed. From that time on, progre&s whs npecUicular Shipping inleresls speed 
il)^do|^ed the new form of rapid conuniuiication and the scicni'c grew apace In 1922, Man^oni 
prMictcd that, in the near future, the short wavelengths lielow 100 meters would be fiiund of great 
^lue After only four years, the prophecy has already bci n realized, as is evidenred hy the fact 
that amateur and rommemal radio stations arc transmitting to the antipodes and lieyond, with n 
very small amount of power The next development that Marconi will annoume ronjft lural 
and It will undoubtedly be seiaed upon with alacrity and 6ub}ccted to tests by all inlercsti d partitas. 
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The Head of Tut- Ankh- Amen, with Its Final Wrappings Removed 


Tlie arlual imimmifKd body of Tut ankh amrn hoa at last been revealed. 
DiAcuhy was < \]n ru ni od m dealing with the mummy for it was in a very 
poor state of pre'<er\ation Tlie am lenl embaliners did their l>est, but the 
Lgyplinn burial ruslum more nr kss defeated them llnguenla used in the 
final mnsecratjon of thi bi>dv destroyed ihi* fuhrir with whicli the body 
wa.s wrapped and also caused tiu niiiininy to adhere to the coffin Being 


of a fatly matter — ^resin and perhap wood pitch — the unguents decom- 
posed in the course of centuries, arid therefore the scientific unwrapping 
which had been hoped for could not be carried out Tut-ankh-amen's 
resemblance to Akh-en-alen, his father-in-law, u particularly striking and 
the Illwttraied London suggests that he may have been a son of 

Akh-en-aten by a wife of one of the less official weddings of that ruler. 
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FISHES THAT CARRY THEIR OWN SOURCES OF LKrllT WITH THEM 

1 MAcrourut btirdt G tnd from Jhftusociutetu Bay 2 Coalurhyncus carmiMtua 6 and B-, nrar htartha^s Vinyurd 7 MaTacoairun nigrr A\rei, a small lantern fuk 
from Coorf^M Bank, Bowfoundlaad, 4 Malacoateua chonatodactylua VoUlant, a ipUt fniiirred lantetn fsh from the vastern Atlanuc, with very mutate bunuiotu epote 


Cold Lights of the Sea 

Fishes Which Inhabit Great Depths Cany Their Own Lanterns 


T has long been inferred, and for many 
yeara poaiUvely known, that the depths 
; of the sea are cold and dark We %rere 
I not sure whether or not they were in- 
habited by any form of life Poets 
have assured us that in these regions **Hweet flowers 
are springing, no mortal can see” but botanists 
have never favored this view, and for generations 
naturalists believed that we should never find out 
the truth But in the last century the explorations 
of the great dredging steamers the ChalUnyptr, the 
AlhtUrott, the TravailUur and the Talisman with 
the fleet of Pnnee Albert of Monaco, gave us com- 
plete and accurate knowledge of the life in the 
**somber retreats of the ocean ” 

These explorations have brought to light the fact 
that Ashes occur at all depths, even down to four 
or five miles below the level of the ocean The 
fishes of the surface, in the open sea, are all metallic 
blue above, colored like the sea itself, as a defense 
agauwt predatory birds who attack from above At 
the same time they are silvery white beneath, in- 
visible to enemies below, to whom they appear to 
bo colored like the sky 

Their Light Haa No Heat 

The great majonty of fishes live in shallow 
waters, near shore, around rocks or along sandy 
beachra where they swim in the shallow surf, seldom 
wandering far from home. Shore fishes are van 
ously colored, some silvery, and some with pro- 
tective markings of one kind or another which arc 
very effective in hiding the fish that bear them De- 
sidn these, multitudes of little fishes with colors 
so bright as fairly to be termed defiant swarm around 
coral reefs in tropics. These gaudy creatures 
are swift as chain lightning, and seem to need no 
protection as they find their way instinctively into 
all the crences in the reef. 

Further down In the open sea at about the depth 
of the red sea-weed, we find fishes largely plain 
red, which color usually replaces the yellows, 
greens, and blues of the rock fishes of tli« reefs 
Beyond the depth of a few hundred feet, the reds 
give way to dark purplish and then to inky black. 
We now know that black is the Invariable color of 


By David Starr Jordtin 

Qitncellur Eroenlus, I^rUnd Stanford Jr Unlvcrelty 

oil fishes from about a thousand feel down to five 
miles, the greatest depth reached by the beam trawl, 
ike present melfiod of deep-sea angling 
The first fish from the black depths was taken in 
1810, off Messina, by Constantine Hufiiicsiiue It 
was a little block creature with big eyes Its body 
was marked with many round white spots, which 
Here luminous in life, although its discoven^r did not 
know It. He gave it the name of Myctophum, sup- 
posed to mean night li^t (hence by some changed 
into Nyctophos, a good name but not the one in- 
tended, for It was not suspected of any relation to 
light, save in its black color). 

Later collectors have dredged more than a hun- 
dred different species of the ly|)e of Myttophum 
We have found that they swarm in almost all se^s 



nSHF.S THAI M'lll 

There fuhes carry lamiaous elands above them When 
jffwUrr fish MbU the bait they are engulfed I lloio- 
phryoe spcigon Began, 2 Llnophrync* marrodoo Regan, 
3, UnopkiynQ polypngan Rvgen 


and at great dipths, but unlike most of tbeir kind 
they are sotnetimi^ caught by storms and thus 
raised to tin nurface Thrv are called **lanlern 
hshes,” because as we now know, all these round 
white spots shine in iht dark The light they give 
out has no htal and so I have called them “this cold 
lights of the sea” All of them have very large 
eyes and they find their way in the dark by the 
aid of the lanti rns they carry In all cases these 
lanterns arc many, and are variously placed in the 
different spccicn They ere usually ranged in broken 
rows along the sides of the head and body In two 
species those in front arc enlarged to cover the whole 
front, like the head lights of an engine 

Tlio luminous spots are known technically os 
phoiophorcs (light bearers) In most cases among 
the lantern bearers they are small and round, about 
the size of pm heads, either raised above ibe skin 
or sunk into it They are sometimes simple, plain 
shining Hpots ringed with black pigmenL More 
often eat h c onlains a bright reflector, in which case, 
when iJiey arc brought up in a dredge, they “shine 
like little stars of the sea ” Sometimes each spot 
IS dixided by a little cross partition, their form then 
lieiJig i^mparoblc to llio Greek letter Theta ( e ) 
Most of the substance of the luminous organ u 
granular, excreting slime, which too may be more 
or less luminous While this light u produced by 
oxidation thirc is no evidence that any heat what- 
ever » developed in connection with it 

Light Not Due to Bacteria 

Many of the phenomena known as phosphores- 
cem'e, as that of di^iaving wood, (known in the 
eastern states as “foxfire”) and that of decaying 
fish (“a maikerel in the sun”) are said to be due 
lu (he prci<^me of luminous bdiiena But with the 
photophnrcB of fishes thiH is not the case The more 
iifa in (hr fish, the more light is given out Recent 
htudents sa> that all animal light is dm to two sub- 
Mlanw's, Lmiferin and Luciferase The first H a 
fuel, the second a sort of ferment nr4r«<h,irv in the 
oxidi/iMg or burning of ihc fuel Hut such coin- 
hiistion produces cold light, willi litlli or none of 
Its energy sideirarked as heat wavi*** It is hoped 
lluil througii the study of Luiiferasc, M>ine wa) ina 
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THAT bWlM IN Till Oh THE SFA FAR BELOW THh TIIOHSANO FOOT LEVFL TO WHICH DAYUCHT PENETRATES 

i Ts tiiDo Lri« I H and i atmiri thi gr rn tight nharklrt a ten r t perirt found in Mr oprn tea The whole belly Mrnr* niM gteen light (Drauing by Stanley C Bidl) 

7 Flm [trr 4 1 jc f r y rdan an I Stvd r tie htning or luafrr thatklei from Sagamt Ray Mitaki Japan taken in f ^00 fathn n on a hook end a haff nuie lute The Mlden of the 
bally an lun tnout I Ipn m niurru>i ( t tih i fr m the Wt\t Indirg The eyet and forehead are unrfra in one luminout plcti t i r ipirana 6 and B of Santa Cnu idand 

B nr Indies St n not luminous All of the illuttrattons on Mm and the preceding page are from om quarttr to ont naif life ttze 


be founil f i prcKJuLing it artificiallv and from il 
while cold lifihl 

Hiere to he nothinf^ in (otnmon between 

the light organs of fishes and thono of fin flu s and 
other innects which po^nes^ luminous organa It la 
also evident that the five types of phoaphorcMrnt 
atrue lures found among fishes are derived indcjKn 
denlly, through the agency cif a common need and 
not from common heredity They appear in dif 
ferent groups of hshes apparently not related to 
one another and each group develops its own par 
ticular struclurc 

Another type of lantern, quite different in strut 
lure as well ar< in purpose is found in the bait offered 
by a few kinds of deep sea anglem, known as sea 
deyils and hshiiig frogs In these fishei the first 
dorsal spine is elongated and turned forward its 
tip provided with a fringe of tentacles In the 
center of this bait is somi sort of a luminous gland 
These are turned forward over the big mouth and 
the little fishes which nibble at them are suddenly 
engulfed 

A third tvpe of luminous organs was lately found 
by Mr F M Hukling in a species of grenadier 
(Malacotephaliu Itciis) This deep sea fish was 
esamined in life in the deep sea off the continental 
nm, between Ireland and Morocco * where the sub 
merged edge of the continent begins to plunge rap 
idly down to the depths of the Atlantic Ocean ’ 



BACTUll\ WOltK FOK TlIfSF HSIIFS 
5ojne diepsta fishes have fur on %pott due to light pro 
ducing butena / An mjl is iili finis Amp from ikn 
tropical Panfic The tract un ler /Ac er ii tAini ig iihua in 
the I ve fith 2 Aethour rs rffult,4.is Co i aid B an from 
Gulf Stream Culf of Afnfco ^6oai one half naturtd sue 


The belt u frequented by the beam trawleis which 
scrape up from the depths many edible fi^tb un 
known to the public at largo The fish studied by 
Mr Hickling belongs to the large group railed 
grenadiers or “rat tails” {Uacroundrr) The front 
of these fishes is impressive, looking like a high 
brow cod fish, the tail u long, slim and rough like 
the tail of a rat II is easy to see the ongin of eac h 
of the common names 

While many deep sea fishes carry laiilenis none 
had been reported before among the grenadiers Ihc 
ono m quibtion hab light organs cpiite different from 
any found in anv other group The fish is about a 
foot and a hdf long and it lives at an enormous 
depth Its lantern is a large gland lying in the 
skin of the belly One gland is on each side of i 
lilllo Bcalelesg patch From this gland under pres 
sure of any sort, a slimy luminous secretion is 
poured out in abundance Everything becomes 
smeared with it, the fish itself, the net of the trawl 
iht burfatc of the deck and the handb of the hsher 
men glow with a blue light If a live fish is 
thrown back into the sea the luminous slime makes 
a glowing disk of light as large as a «oup plate 
behind which the creature dibappears By the light 
of a solution of this slime in water one could read 
a newspaper or read the hands of a watch " 

Piscatorial Songsten 

In a fourth group, composed of a few deep sea 
fishes of the tropun known ai Anomalopidar large 
luminous blotches ore dcvel(|ied on the sides of the 
head It has been shown that lhev» patches are in 
fested with light producing bacteria, like mdescrib 
ably minute fireflies 

ilill another and very different type of photo 
pliore IS found in the aroall group (Poncfuhys) 
known in California as * singing fishes’* and as **mid 
shipsinan,” the latter from a group of shining spots 
ai ranged like buttons along its breast and belly 
The name “singing fish” comes from its crowding 
the air from one part to another of ihe swim blad 
der making a quavering noise as near singing ab 
a fish can i ome Each of the photophores ip spher 
ical shining white, snd each is made up of four 
pails (he hns, the gland, the reflector and the pig 
nient Ponchlhys belongs to the toad fish family 
and most of the species live in shallow water It 
has not the same need of artificial light which is 
felt h> the regular lantern fishes But while the 
(.alifomia anil Teus species live in shallow water 
and are not black, but brown in color, with flesh 
and naked skin of firm texture, there is another 
species of the same group found off the coast of 


Panama in fiirlv deep water This hpCH.ies u darker 
in color, of softer substance and can perhaps make 
better use of its pnvileges than our “singing fish” 

Under ordinary conditions the light of Ponchthys 
does not appear at all, but it becomes very bnght 
under stimulation of ammonia or by a strong cur 
tent of electricity, although even this seems only 
slightly effective in examples drawn from deeper 
water In this as probably m all cases, we have 
some degree of oxidation burning as a cold fire m 
the mucous fluids 

A fifth and very different type of luminosity oc 
lurs in hcveral sharklels in the deep seas In these 
the whole belly is faintly luminous, ahining with a 
diffuse li^ht One of tfaene creatures, about a 
foot long and jet bhek, (Elmopterut lucifer) was 
oiuc brought up from a great depth in Sagami Bay 
Japan A drawing of this species was later made 
it night, by its own light from a living example 
by a Russian naturalist, Peter Schmidt, at Misjdci 
The same diffusion of green light has been noticed 
in other small deep water sharks, especially in the 
little known geiiu\ Isistiua No light producing 
siruiturcs have, however, been discovered 

The whole range of phenomena of cold light un 
der the nea is a very interesting one, and it still offers 
room for much further investigation as does also 
the kindred one of * torpedo” fishes, which yield 
vigorous rlectrual shocks 



SOME SING SOME GO FISHING 
/ Ponchlhys pomsuwImiM Ticfier and yahennenmen the 
Vcrwui iiiMTiRf jEiA from the Gulf of MeJeo ft u amaffer 
lAaa the Cdifornimn iiMtng fish hut has lueMr teeth 2 
Himsiitolophua gtoealsMiou Reinhardt tha Crwiihuid tea 
devU IThon turned forward, the Uunsnometantades act mbA 
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THE EFFECTS OF TWO INCH HAILSTONES 
The PitbUo Constnatory ml AUt$ke^y, PennsyUwua mfur th9 storm of Moy 20 1893 
ui uhsek many ksalstones wore from to J'/a tncheu in diameter The haU lotted 
only five mutates but brole thouuinds of dollars worth of glast The ground uas 
pitted f rJk holes for ueeKs after 


A NEW HAZARD OF THF HAILSTORM 
Th s /Hr/ll i jAoui how a few thousand cutom bdev looked after the trenuudous 
haUsiorm in Dallas Tmhi on Mar 10 1 126 uhieh di I tut age in that nty estimated 
t 2000 000 ddlars Roofs of street cars u re sin Uarly punttured and many tde and 
ahingt roofs of houses i ere urrckrl 




A CORN MUD DtVASTAiFD BY HAH 
In an average year standing corn in this country ii damaged 
by had to the extent of nearir 14000J)00 dollars No uon 
der hailstorm insurance has become popular in the corn brltl 


GARNERFD FROM A KANSAS IIAILSrORM 
The questton asked after a i ter hailstorm ts 
How big were the hailstones^ Th stot n irked 
1 in the above pirlare teas HVj i h s in arttim 
ferente , greatest diameter about f i inch s Much 
larger hailstones have b^en ref rted bit they 
probably resulted from the melt ig togethir of 
^evlral stonis lying closely par/ ri on th ground 
Had somitimes falls in njnni Ain^ quantities 
Ike day after the great Baltiriore hailstorm of 
May 24 1925, a flut of U) true! s and uago it ifwt 
required to remove the hugi drifts fn i the 
\tnett Ha^stones hate been /noun to iirrre a 
pane of glass with a holt lik that of a bullet 
without cracking the glass ani a/ i to bury tl 1 1 
stives a foot end a half d p 1 1 the grot I 



WORSf THAN THE BOl L WEEVIL 
r ollon tripp / of all Us troves by a hailttorm The annual 
/ 1 1 toss of this crop u m r than 000 000 toltars In the 
northeastern stat s tobatto is a sp ci tl suff rer from had 


The Direful Scourge CaUed "Hail’ 


What H hail^ The answer to this question is not quite so easy as you 
might loppose, and diiTerencca of opinion on the i^ubject have led to much 
coniuaion Bniden snow, three distinct kinds of uy pailiilea fall from 
the sky One consists of little lumps of clear ice, which the U S Weather 
Bureau ealla 'Sleet” Another taken the form of miniature snowballs, 
about the iioe of coarse shot This u called “graupel ” Both sleet and 
graupel fall only in cold weather True hail is a by product of thunder 
storms It consists of uy lumps ranging from the siae of small peas up 
to and exceeding that of big oranges The lumps assume a great variety 
of ^pes A typical hailstone has a snowy renter^ sorroun^d by from 
one to a doien or more coaU of alternately clear and snowy ice, arranged 


like ihi skins of an union Hail being an attendant of thunderstorms, is 
ni>«t I iinmon in warm weatbir but it ociurb alvi with the rare thunder 
storms ol the cold season and of the polar regions Hail is one of the 
most dtsinutive of atmospheric agennis doing damage estimated to aver 
Bgt more than 200000 000 dollars a >ear throughout the world The 
gre itpst losses are borne by fii Id crops In Lurope, vineyards suflfer heavily 
and everywhere the gloss roofs of greenhouses are favorite targets of hail 
stone< hor some reason that has never been salisfaitorily explained human 
beings are seldom killed or badly injured by hailstones Must of the 
fatalities thus far recorded ocrurred in India, and were confined to a few 
storms of extraordinary seventy, such as are seldom cx|>rnenfed el'jcwherc 
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luiLoi^bb o» THE Biuau or Staniiaiids Dr Si btimani^iv Laimiiutury Ib Under the Long Buldinc Near the Liplr Right hand Cohiw 


The Wonder of the Commonplace 

. . Tongues in Trees, Books in the Running Brooks, Sermons in Stones . . At You lake h 

By Dr Paul R Heyl 

Phyn iBt I nitcti Sut r Bureau if StawlardB 


" CANNOT tpll you how much I hu\e 
etijoyrd ihw \iBit, ^H\d a lady, one of 
■ party of viAitora who had hem nliown 
through thr Uboratorifs of ihc Bureau 
of Stoiidardf * And now to think of 
going back to the comnionplai c things of life' You 
are forluMte people here And yet ' hhe added n 
flectively, suppose that you are ao aciusCouird to 
all these wonderful jlhings that you regard them 
very much os you would — well a falling Mone” 
hor the honor of the iraft it wob my irapulRe to 
deny thus but something slopped me and the tram 
of thought started by her laM remark lontinmd long 
after the Msilors had gom* Wen we or were wi not 
guilty BA i barged^ And vet ia it not true that if we 
do not regard all these wondirful things in the 
Mine light as a nn ri talliii,^ stone at least wc ought 
to do so ^ \At that we should allow ourseKei to be 
come jjlate irrop n^^iM to the flit kenng glow of the 
vacuum tube or lold to ihi Moiy told by the speitro 
scope, but rather thit w« should be equally sensitive 
to the wonrler of thi i min >nplar i 

The Ptiet as a Scienlisl 
Hien is nothing in lU N itnii mori wonderful 
than anvtlnng whtn wc st >p to think ah ut it 
For not ivin the most trivial hapiKiinif, cun we as 
yet givt inv ultimati (xplanaliMi It is true that 
then are minv things which we hive com* to legard 
as comnionplaci I it tin v have lost for us (heir real 
wonder only 1 y n i in of familiarity, for familiar 
ily like slowly sritlin^ dust gradually maskA every 
thing under a ninf rm imintercAljng gray The 
ihild haA the advant f md we may well envy 
him for to him ivervtliUp is w mderful lieiauAe 
everything is new fveiy tnc f us m infancv haA 
had the \ orn < I point of vh w an I if w ith advaiu ing 
years wi hive loAt it the fault is n I in our sUrs 
but in >111 solves that we Art iindcrlinp" 

Puhllahpd Ir milmilo f iKr Plrrclor of Ihr N ll n«l UuUM 
pf SUnrfand^ f thn t 8 DeiKiiiiit.it of C ni r 


There have been thosi who have not lost it 
Niwton did not, qa the story of the falling apple 
hears witness Agassu retained lo his latest years 
the frevh wonder of the child at the simplest phe 
nomena of inimated Nature lennyson, although 
not professedly a scienliBc man showed us that the 



DK PAtl K HFVI 

Ifr //< 1 / It rrut-ighing t/t4 earth at ihr Barrau of Standards 


AcientiAl and the poet are blood brothers when he 
AHid of the flower in the crannied wall 

* If I ( oiild understand 

What \ou are root and ill and all in all 
I should know what (>nd and what man is ’ 

Tiue wc are not all Ncwlons or fennysonH Far 
from It Aome of us have even sunk so low aA to 
«wiar at the telephone, and are licginning to be a 
bit impAtient with the radio Yet every one of ua 
can do muth toward throwing off the benumbing 
influenie of familianty We were none of tu bom 
Without the capacity to wonderp and tbu great gift 


cannot yet be wholly dead in anyone who thinks it 
worth his while to read the pages of the Saentifio 
Ami neon It has been well said that the remedy for 
the ills of democracy is more demooracyf and the 
most potent antidote for the effects of familiarity » 
a more inliraate acquaintance with the real nature of 
commonplace things 

Our lady visitor doubtless mentioned the falling 
stone at random, yet by the most careful thought she 
could hardly have done heller, for, os we shall see, 
a falling stone is full of interest from every possible 
aspect The shape of its path is wonderful, the 
speed with which it moveA in ibis path u, if possible, 
sull more wonderful, and even depnved of its mo 
tion and lying inert upon the ground it is still full of 
interest to those who can understand the language 
which It speakA 

And here, 1 think, lies the great difficulty As the 
traveler unacquainted with the speech of a strange 
country ia at the mercy of the unscrupulous, so our 
inability to understand the tongue of the trees, the 
language of the brooks snd of the stones u perhaps 
the greatest ally of familiarity in its insidious effort! 
to close our eytA to the wonders that surround us, 
bul the dubt of familiarity disappears under the 
breath of the interpreter 

The rhenomenon of ■ Falling Stone 

At first glance it may seem the height of abfaurdity 
to invite comparison between the moU magnificent 
spectacle in the heavens — the rings of Saturn, and 
the behavior of a stone thrown from the hand, yet a 
little consideration will Uiow us that the two are es 
■entially one in nature, equal in wonder and mystery 

The classic investigations of Keeler at the Alle 
gfaeny Observatory have shown that the rings of 
Saturn conuit of a collection of myriads of small 
bodies (we may fairly call them steneA), eodi dr 
ding around Saturn in its proper orbit, millions of 
tmy satellites, each in its path obeying the some law 
of gravitaUon that prevails at the earth’s surface and 
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gomna tha Mum of t atone after It leavea the betid 
that tbrowa it 

A atone thrown upward at any angir dcaonbea a 
curv^ path and returns to the earth The mere fact 
of thia return u a wonderful thing* allhougfa we do 
not usually make as much of it as we do of the re 
turn of a boomerang As a mattir of fact we know 
a good deal more about the reason for the return of 
a boomerang than we do about that for the return 
of a atone* for the ultimate nature of gravitation no 
man knows — not even Euutem 

The shape of the curved path of the atone is also 
full of interest Making allowance for air fncUon, 
It u a portion of a large ellipse about the earth's 
center. 

If we were to fire a bullet horizontally from the 
peak of a high mountain* it would not go very for 
before reaching the earth by a curved path which is 
also a portion of a large ellipse The greater the in 
itial speed of the bullet the farther it will travel be< 



fore striking the earth, in other words the wider 
(and shorter) the ellipse will be If it were possible 
to give the bullet an initial speed of five miles pi r 
second and to eliminate air friction, the bullet would 
clear the earth in iK fall, and continue to revolve 
around it forever, the ellipse having widened and 
shortened to a circle The earth would thus have 
acquired a liny new satellite ith a plentiful sup 
ply of ammunition we might thus male for the 
earth a ring system remotely re««mbling that of 
Saturn 

Mysterious and wonderful as the action of gravi 
taDon'may be lu the heavens, it is no whit less won 
derful in its action on the pebble which we tow 
carelessly from our fingers, and the action of gravi 
tation at close quarters should, if anything, be the 
more interesting becau^ it is here availabli for study 
and measurement by the searching processes of the 
laboratory 

Here again we see the baneful effects of familiar 
hy The Bureau of Standards pocsesws a model of 
the Boys gravitation apparatus, by which the attrac 
tion of a five pound mass upon a smaller mass of 
about an ounce can be made vuible by the motioir of 
a spot of bfdit across a scale Visitors will climb 
two flints of stairs to see thu model* rauing their 


own welf^t more or less laboriou<4]y against the 
earth's attraction* and think nothing of it, yet tho 
action of the gravitational model never fails to evoke 
eipresaions of wonder 

Not only is the mere shape < f the path followed 
by a falling stone wonderful but its speed in this 
path has attracted the attention and sirious study of 
many careful observers It is a curious fact thit 
(allowing a^in for air friction t ill bodies with ut 


'Tet Doym Your Bucket Where 
You Are” 

How inat me t iwai y do moat of ns turn* 
when wo took romanoe, to ploces fur 
afield* f or g etba g that what w« aeek may 
be already beoe^ oar unobterviiig eyas* 
clothad m Iha averyday dugmse of the 
cmnmonplaca. Wa raisa an arm c an 
wa explam that? Partly. When we read 
these words and ^^llnnk*** has anyone ever 
fnpUlned that? Yet ere not theae simple* 
oommonplaoe acts perf or m ed by each of 
us a thoosand tiniee daily? 

To few scientists k it given also to be 
philosophen. Of these* Dr. Heyl is one 

Tlie Editor 


i xception f ill with equal speeds from equal heights 
The great Greek philosopher Aristotle held the 
(ontrary view that bodies fell with speeds propor 
tional to their weights, and supported this dm trine 
as was the iustom of his day and for many ctnturies 
after, not by experiment* but by a subtle process of 
reasoning It seems c uncus that such a statement 
^ould have gone unchallenged for eighteen ren 
tunes when the very simple experiment of dropping 
a heavy and a light stone together would have dis 
proved it, yet we have no record of any one question 
ing the authority of Anstotle until Galileo’s day 
Some of the most preciM. expenmenlal work on 
record has been devoted to this question It is ccr 



WHEN \OU IHROW 
TA* ttuier nrr/c reprcicnu lAe m 
cAa Mpteg v« poMMtUe 


A STONt 

I At c (Apr nrrir mnii 
trbUi vf a n 


tainly a remarkable thing that however greatly IkhI 
les may differ m every respiit that ran be imagintd 
they yit bihuvr (xaitly alike under gravitotivi u( 
lion Bodies of all weif,hts of all kinds, solid or 
liquid hot or cold tronspannt or opaque, good or 
bud londuLtois of eleiiririty b«Mlies of terrestrial 
or of imUonc origin — oni and all sink their differ 
tines in lielmvior it the tall of gravitation 

I went nth ttiilury (xptiimeiit his shown thu con 
stunt y of action to be true to the t xlent of one part 
in at liubt two hiinditd imlli n lew laws of Na 
lure have bttii studnd with ihi pniision Tbu re 
markable and exrepiioiial i m limy of attion has 
been nndr by EinsUin the fiundiiion Hlone of his 
theory <»f *,ravitation which (whuiivir may be said 
about It) IS by no imuiiH to be t hurattenzed os com 
inonplare 

Wonderful in its patli wonderful m its speed, the 
btone IS still wonderful when it has lost lU motion 
Falling It is an object of ama/cment to astronomers 



and phv'^iiMs ind when it falls into the hands of 
the ologisls and chi n uts the tale it tt Ils them is 
eqiiall> wonderful 

I am old ’ it says to the geologist **01d pist all 
speaking You rntn trcalurrs travel round the world 
to gize upon ihi tombs and tempW s of f gypt things 
of yesterday compared witli the stout of winth they 
die nude, for 1 and my kind saw I ^vpl born Wt 
ft It tht hi ’i\y tread of tin inammoth and the hot 
breath of the Mibrt toothed tigrr Wi lay it the bol 
lorn of the sea in the Agt ol I i'*bcs Ay, before life 
was wewire in substinri liki is now Changeless 
we have walchi d the Pat^tant i f 1 ime unrbanging 
we shall set the end of that of which we have setn 
the lieginning ’ 

1 iin old” It says to the chemist, “y®* 
hands 1 am bom into a new life of usf'fulntss 
(hingtltsH for ag H 1 have waited the coming of 
the mister wh > should know how to usp me All my 
Inasun is heely at your servite Will yni build a 
house paint a pnlnre soil the sea or flv the air 1 
and my kind will furnish you the maUnuls 1 am 
old y*l ever young, for although 1 change ray foim 
I nevtr die " 

And to every one of ua jt uaya: “Wake* for >ou 
walk in Wonderland 
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Our Point of View 



Excellent Forcvt Laws 
r la»l the BlAlc Jegulalurrs are passing 
grutlly needed const niUive legislation 
lo stimulate Uie hiiilding up of the de 
nuded forest lands of the United States 
Hitherto owiirrs of cut <ivrr forest lands 


liavo been discouraged from n planting by the fact 
ihat louil tax assessors wore in the habit of increas- 
ing the taxes on lands that were replanted with trees 
Henceforth such lands are lo bo taxed on the value 
of the land alone, until the trees have attained a 
growth which warrants iheir cutting for commercial 
purposes. Thus, under the New York law, any tract 
of five acres or iiiun whuh has been planted with 
m average of ttOO trr«*s per acre, or under-planted 
with an average of JOO trees per acre since 1921, u 
to be taxed on the value of the land alone When, 
orentiially, a cutting is made, the trees must pay a 
6 percent yield tax based on the stumpage value. 
The effect of tlio new law is to place forest crops 
more upon the baKis of agricultural crops. Other 
stales have passed laws which, while they differ in 
detail, are based u|H>n the same general pnnciples 
Tree lovers throughout the country should bend 
every effort to get their state legislatures to take 
Afaniiar action 


Science Rceearch at Princeton 

Princeton University is asking for an endow 
ment for the specific purpose of strengthening and 
enlarging its work of research in the fundamental 
•oktnoet. Its claims upon the liberality of the public 
have been recognized by the General Education 
Board, which, after a careful survey of the situation, 
has generously offered lo contribute one million dol- 
lan fo the endowment This contribution, however, 
IS subject lo the (Aindition that an additional two 
million dollars be secured by the University. The 
request for this sura is made with tlie belief that it 
tirHl appeal not only to Ihose generous friends who 
already helped the University, but also to indi 
vlduals and foundations that are prunanly interested 
in the furlherani*e of scifnlific research We bnng 
thb matter before the public under the belief that 
Princeton has a special claim upon the support of 
the public because of its unrivaled record in the 
promotion of fundamental acirnce during the pOHt 
twenty five yeurs The development of Graduate 
College, the Palmi r Physical Laboratory, Guyot 
Hall, and the addition lo the Faculty of a numlHT 
of men active in research, prove that Princeton has 
taken a leading part in pure science investigation 
and training, and U should lx remembered that all 
of diM has been accomplished without any adn|uatc 
endowment for research. 

Let us look at some of the concrete facts It was 
at Princeton that Joseph Henry dcvelo|>ed those dis 
ooveries which underlie all dynamo-clcctnc machin- 
ery and the first printing telegraph. Here, also, 
^friiardson laid (he foun^tion of the great recent 
developmeiit in radio and multiplex telephony It 
was at Pnnrcton that Northrup developed his indue 
lion furnace, whuh proiuiHes to irvolutionize many 
proceaoes of metallurgy and which is used in the 
manufacture of radio tubes and all high vacuum 
apparatus. At Primxlon the directors of several of 
largmt astronomical observatories in this country 
were trained; here, moreover, is the leading authonty 
in this country on the interpretation of slellar condi- 
tions in terms of modem atomie physics. 

The above facts by no means exhaust the list of 
occompliahment in fundamental physics at this 


famous University, and remembering that becreUry 
Hoover only recently warned the country that we 
were falling behind in the matter of research in the 
field of pure science, we feel satisfied that the appeal 
of Princeton for the necessary two million dollars 
will meet with an early and generous response. 

Safety Finl 

It is with pardonable pride that the railroad 
officials of Great Britain are able to announce that 
last year they earned 1,700,000,000 passengers with 
only one fatality, and that this one passenger was 
not killed outn^t but died from shock due to a 


The Navy Melal Dirigible 
We veatnre tte predictkai that dw 
awarding by Iba Navy Departmoit of the 
cooinri for an g ape f ii anlal alLmetal 
ainUp win he legarded, in fatae yean, 
aa one of the moal importaaft evenla in die 
hiatery of aviadoik The new crefi ia 
purdy experinMnlal end it too aaMdl to 
be conridered in the aame ebna aa the 
Lot AngmUt, compared with which it ia 
only one^ fawlh as long and has hot one- 
twelfdi the gat capacity. The contract 
waa awarded to the Airoaft Devdopment 
Corporation of Detroit, w hi ch is com- 
poid of le a ding antotnobile manofoe- 
lurera. The design of the metal cUp has 
been baaed upon very dioroiigh and coedy 
experimental work in aonie ^ the leading 
laboratoriea of the comitry. No one real- 
ixei better then the deeignen of llita lifde 
ahip that it would be folly to build the 
new navy dirigiblea of ak miDioa feet 
capacity endrdy of metaL The neceaaary 
date on wliidi to baae auch a deaign ia not 
available, but if, ea ila aponaora coofi- 
dendy expect, the email exp erim ental ahip 
ia a eufc em, prograaa wiU be made by a 
gradual incraaaa in abe of aO aueceaatre 
aUpa, mill tha aU-metal tranaadandc 
lin^ ia aet ataiaL 


poor state of health. There were two preceding 
years — 1901 and 1908 — when not a single passenger 
met death in an accident. Ihe significance of this 
record is heij^itened by the fact that, because of the 
comparatively small size of the country, traffic is 
very dense, for it is evident that the risk of colli- 
Hions, whether head or rear, increases with the 
density of the traffic on any given stretch of line In 
I lie cable dispatch ODnouncing this result a railvray 
official IS quoted as attributing the safety of travel 
‘*lo the careful way the traffic was operated, the largo 
number of safety appliances and the excellent sig- 
naling system " Wo are inclined to think that on 
this, as on any railway system throughout the world, 
the most important contnbutory cause to safety is to 
be found in the discipline of the railway men, that 
IS to say, in their strict adherence to the rnles of 
operation. 

Report on Lake Denmark Dbaater 
A STUDY of the findings of the Court of Inquiry 
that investigated the recent wiping out of the naval 
ammunition depot at Lake Denmark leaves one with 
the conviction that the Court considers the storing of 
large quantities of high explosives in the midst of a 
settled district dangerous and in the future to be 
avoided It waa the writer’s privilege to visit the 


scene of the disaster. The initial explosion cauaed 
by a lightning stroke occurred at Temporary Mad- 
ame Number 8, which contained, among other 
material, some four or five hundred tons of depth- 
charges. A frw hundred feet away was Temporary 
Biaguzine Number 9, which contained probably over 
1,000 tons of T N T. This magazine was not set off 
by sympathetic detonation from Magazine Number 8, 
since timre was an interval of a minute or so between 
the two explosions. Climbing the hillside from the 
roadway one found one’s self suddenly on the edge 
of a vast crater 300 feet long, 200 feet wide and 40 
to 50 feet deep. This hollow represented the down- 
ward striking energy of the explosion and, as the 
suddenly liberated gases burst upwards and outwards 
with a velocity which has been estimated at 30,000 
fret per second, lliey compressed an enormous vol- 
ume of the surrounding air, whirii traveled at the 
velocity of sound and with gradually decreasmg 
pressure, over the surrounding terrain. 

Returning lo the report, we read that fragments of 
steel beams were found 5,000 feet away and that the 
detonation of these two magazines completely de- 
stroyed all buildings within a radius of 2,700 feet 
As the wave of compressed air traveled over the army 
arsenal, many thousands of feet away, the wave-llke 
action of the air on the roofs of the buildings 
crushed them in and left them lying limp, like great 
Stretches of fabric, throngh which one could see the 
contour of the piled but unexploded contents below. 

The report recommends the establishment of two 
depots for large quantities of high explosives, located 
in remote and barren land, one within a thousand 
miles of the Pacific coast and the other in a similar 
region within the same distance of the Atlantic coast 

A Fine Record 

If the average citizen were asked to state what 
insUlulion coQtnbules more than any other to onr 
material prosperity the answen would vary, but 
whoever should happen to name our railroad system 
would be close to the truth. Transportation, surely 
IB the very foundation of our material wejilth and 
well-being 

The war hit our railroads a staggering blow 
When the government returned them to their owneiv 
the management found them to be m a deplorable 
condition The roadbed, track and equipment had 
been allowed to run down so badly that most of the 
post-war revenue was absorbed by operating ex 
penses. Fortunately the men at the l^ad of our rail- 
roads were able, far-sighted and courageous Realiz- 
ing that the very first thing to do was to get the 
system back into good physical condition, instead 
of worrying about dividends they turned the earnings 
back into the properlies and gradually brought them 
up to a proper standard of efficiency Today the 
tracks, ties, bridges and structures generally, to say 
nothing of the equipment, are in as good condition 
as ei'er before in the history of the railroads 

How do we know this? It is proved by the fact 
that during the first six months of thb year the 
average freight tram hauled about 9,000 ton-miles 
every hour as compared with 7,300 ton-miles, which 
was the average performance In 1920. No finer 
record than this can be found in the whole history 
of our railroads. It b gratifying to learn, further- 
more, that during diese six months the whole operat- 
ing income was nearly 500,000,000 dollars, wlddi b 
also a record. Thu b nearly 5 p ercent on the total 
property invested. Compare this with 1920, when 
the railroads earned only ^ of 1 peroent 
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Redetermining the Velocity of Light 

By Henry Norris Russellf Ph.D, 

ProfcMor of Aitnnoiny, Princeton Univirsity 

RcKiroh Auoclatfl of tlw Mu Wilwn Obiervatury of the Carnngie InBiltuUon of Washinfftoii 


HE sUn are beginning to fade in the 
earliest light of a California dawn and 
the observers at the great telescopes on 
Mt Wilson end their last exposures, 
and close the long night’s work. The 
summits of the Sierra Madre begin to stand out 
dark against the slowly brightening sky But, while 
most of the work is over, a light shines in one small 
building on a spur of the mounlam, and the atten- 
tion of the paaser-by is attracted by a strange sound 
which breaks the quiet of the early morning — a 
ahrill note, rising at first m pitch and intensity, and 
then settling into a sustained scream, resembling 
that of the familiar warning siren, but more piercing. 

Hie casual visitor — ^were such passing at thu un- 
crowded hour — might well be perplexed, but the 
observers of the regular staff, walking back to their 
sleeping-quartera, aay only, "Michelson is having a 
good morning,” for they know that in thu unpre- 
tentious temporary building, the dean of American 
physidsts u at work on the determination of one 
of the most fundamental constants of nature, with 
hopes of attaining accuracy far surpassing any pre- 
vious knowledge 

VlsaoUsliig the Tremendous Speed of light 

The measurement of the velocity of light is noth- 
ing new. The world has known for generations 
that it u 186,000 miles a second — to the nearest 
round thousand. But science is never contented 
with round numbers — she desires the most precise 
determination that it is at all practicable to attain 

In Professor Michelson’i present work — which the 
writer had the pleasure of hearmg explained by his 
own lips a month ago— a beam of light, reflected 
from a rapidly rotating mirror, u sent to another 
mirror at a distant station, and returns after a 
minute fraction of a second to the spinning mirror 
again, only to find that thu mirror has turned in 
the interval, so that the reflected ray u not sent 
back to the source as it would be if the mirror were 
stationary, but in a different direction This rotat- 
ing mirror method is a very powerful one for mcas- 
ur^ extremely short intervals of tune. Suppose, 
for eumple^ that the distant mirror were a mile 
away, light would travel there and back in 1/93,000 
of a second, hopelessly too short a tim^i, apparently, 
to measure But suppose that the mirror were turn- 
ing at the rate of 500 revolutions a second — a quite 
atuinable speeiL In this short time it would have 
turned through V186 of a revolution, or nearly 
two degrees. Hie reflected ray ia deviated twice aa 
much, or almost four degrees. Run the mirror 
backwards and the deviation u four degrees m the 
opposite direction The difference of nearly eight 
d^rees between the two results can be measured to 
much less than a thousandth of a degree— which 
amounts to saying that the ^’light time” of 1/93,000 
of a second can be measured to less than a ten- 
thousandth of Its own amount 

It is evident that for a complete determination 
of the velocity of light we must measure three quan- 
tities: the distance of the remote station, the rate at 
which the mirror is turning, and the angle through 
which the reflected beam is deviated. And, of course, 
to measure any one of them with the highest pre- 
cision is hard work. If, however, we could get 
along by meaaaiing two quantities instead of three, 
the problem would be much simplified, and Pro- 
fessor Michelson has done this in a very character- 
istic fashion, by a device aa aimple aa it is effective 


His rotating mirror is many-sided — its cross-set - 
tion, at right angles to the axis about whuJi it spins, 
being a regular polygon which, m the apparatus 
now in use, has twelve aides All the faces are 
accurately figured, poliahed and silvered, ao that in 
one turn of the axi^ twelve successive mirror sur- 
faces come into the path of the ligfaL If the mirror 
can be spun fast enough, it is possible to catch the 
returning beam of light, not on the surface from 
which It was onginally reflected, hut on the next 
For example, the present distant station on Ml San 
Antonio is some 22 miles from Mt Wilson Light 
talci^ about l/4i,200 of a second (m round num- 
bers) to make the return journey. If the mirror is 
spun at 350 revolutions per second (a possible rale) 
It will makg just 1/12 of a turn in this interval 
The returning beam will find the next successive 
face of the mirror exactly where the preceding one 
was when it started, and will therefore be reflected 
along just the same path as it would have followed 
if the rotating mirror had been at rest For faster 
or slower spe^ of revolution, however, it will be 
deviated by varying amounts. 

With this arrangement, therefore, it is only neces- 
lary to find the mirror-speed at which the reflected 
ray is sent back in just the aame direction as from 
a stationary mirror, and we can then be sure that 
the li(^t-time u exactly 1/12 of that of a revolution 
The word ^exactly” la hero used advisedly. The 
twelve successive angles between the faces of the 
mirror are made aa nearly equal aa instrumental 
akill can produce them to the theoretical value of 
150 degrees, but since the reflected image which the 
eye can see u made up of thousands of successive 
flashes reflected from all the mirror faces, its appar- 
ent deviation depends on the average of the twelve 
angles — and this must be exactly 150 degrees 
To get a precise determination, therefore, only 
two things need to be measured -the distance of the 
mirror on the remote mountain and the rate of 
rotation of the spinning part of the apparatus. 

The Cause of the Scream 
The first of these has been found, once for all, 
by the cooperabon of the United States Coast and 
Geodetic Survey, which executed a special and very 
precise triangulabon for the express purpose. The 
measurement of the second is accomplished mth the 
aid of a tuning-fork driven by elcrtncal means at 
a very uniform rale. At every vibraUon of the fork, 
a beam of light from a little mirror, attached to 
one of the prongs, is reflected on to the revolving 
mirror, and thence to an auxiliary eyepiece If the 
periods of vibration of the fork and of rotation of 
the mirror are exactly the same, the successive re- 
flected flashes will fuse Into an apparently stationary 
image, but if one Is going foster than the other by 
even the minutest fraction, this imoge will appear 
to move. (Hiis stroboscopic method » of course 
familiar.) The rotating mirror is driven by a little 
compressed air turbine (which when running gives 
out the ear-pierdng shriek whiih was mentioned at 
the start). An assistant, with his hand on the 
throttle of thu turbine, and looking through the 
eyepiece of the strohoscopio system, can adjust the 
spe^ of turbine and mirror so that tlie images are 
stationary — that is, so that the period of the mirror 
is exactly that of the fork Sudi an adjustment can 
bo kept sati^aclory for only a few seconds at a 
lime, but thu sufim, for at such moments — indi- 
cated by a suitable ugnal, Professor Michelson, at 


the cycpiccc in which ia seen the image produced 
by the light which has beem to the distant station 
and hack, cun make his settings which measure where 
the reflected ray has liccn sent 

If the rale of tho fork ih precisely “ngbt” the 
mirror would have turned exailly 1/12 of a revo- 
lution in the light time, and this reflected image 
would be in just the same place an that given by a 
stationary mirror Actually, the interval defined by 
the fork will be slif^tly too short or too long, and 
the position of the reflected image a little to the 
Tight or to the left. By running the mirror back- 
ward (which can be done within half a minute or 
so) the image is now deviated by an equal amount 
on the other side of its ideal position Hie com- 
bination of the two setbngs suffices to determme with 
extreme precision just how much longer or shorter 
the light-Ume u than the time of one beat of the 
fork. It remains to find this difference — which 
vanes slightly from day to day with changes in 
temperature This is again done by a stroboscopic 
method by which the fork is compared with a stand- 
ard pendulum, itself very carefully calibrated. , 

^nch Good Fun” 

Hie original beam of light comes from a military 
searchlight of the highest powir After passing 
through a narrow slot, and being reflected from the 
rotating mirror, it is rendered paralkl by a two- 
foot concave mirror, and sent to the distant station 
— there to be returned preasely along its course by 
a beautifully simple optical device When the rotat- 
ing mirror is held fixed in the proper position, the 
return beam is visible to the eye, looking like a 
bnlhant star on tho mountain side By an ingenious 
arrangement of the optical tram, the faint returning 
beam of light is caught, not on tho same face of the 
mirror as the intense original beam, but on the 
opposite one — thus avoiding the stray light whidi 
would otherwise drown it out. 

It is already known iha( the results of observation 
on many nights agree 90 well that we may hope for 
a final value which will be accurate well within ten 
miles per second and perhaps a good deal better. 
But why should months and years of labor be spent 
in seeking such great preasion^ 

Professor Michelson, speaking recently to a group 
of students of saence, gave two answers. One » 
that such accuracy may be of practical value lit 
precise surveying If wc want to know the distance 
of a mountain a hundred miles away within a foot or 
two, it can be found by a tngonometriL survey with 
the expenditure of great labor and cost, provided 
that this mountain can be sighted on from at least 
two others in different directions. When once the 
velocity of light is known as accurately as Pro- 
fessor Michelson hopes to find it, the distance would 
be measured m a few ni^ts* work — measunng the 
ligfat-lime — with the some precision And even in 
thu case of an island visible from but one peak on 
the main land, his method would succeed when the 
ordinary one would not work at all 

“But,” said Professor Michelson, “T will confess 
that this 18 not my mam motive My real reason 
for wanting to do this is that it is such gooif /lui ” 
Cold type ejinnot eonvf 7 the impression which his 
hearers gained from the flash in the r\es of this 
veteran of science os he made this confe-sion But 
anyone who knows the deep fascinalinn of inves'i- 
gation, and the joy of succcssfullv overcoming oh 
Btdclcs, may understand 
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THL riOILANT DISMAbTI'D IN STROM. BRLEZE 

Photograph taken during tnal races between the VtglUni and the Defender, at the moment when the topmast and bowsprtt earned away 


The “America’s” Cup Defenders 

What Has Become of the Famous Yachts Which Have Successfully Defended 

the Cup Since It Was Won 75 Years Ago 

By J, Bernard Walker 



ijOME three quartrrs of a t-entury uro, 
England won ocf;^pled with the great 
induftlrial exhibition of 1B5L in Ijoii 
dun In the previous year, an English- 
man had suggested that Amenta send 
over one of her famous pilot boats to sail against 
the schooners of England during the exhibition year 
regattas Ceorge L and John C Stevens, 

together with three or four other yachtsmen, author- 
ised the conslruLtjun of a lioai to be sent acrosa for 
the English rui mg On the appearance of the 
vlmerioa at Cowes, slu \ rented a sensation, so differ 
eot was she from the English yoobta^both in hull 
and ng. The time honored English , model showed 
a bluff bow and a hne run lh< America had a fine 
hollow bow and her grealebltbeuni wuu about amid 
ships Her sails of I'otloii set, very flat and were 
lai^d to the boom The English haiIh, made of flax, 
were not lur.ed to the boom and presented a relu 
tively baggy appearance. 

In the fiimoiiH ra<« of 55 miles around the Isle 
of Wight against a fleet of 17 cutters and schooners, 
the Ameru'it (juukly showed her superior sailing 
qualities, espiMially against the wind She worked 
her way through the fleet and finished so far in the 
lead that no other yaiht was visible at the flnish 
This contest was for u lup offired by tbe Royal 
Yacht Club The term “Qiieeirs nip” is a mis 
nonier as applied lu die Americu's cup 
Tht America — built of wood — was 95 feel on deck, 
25 feci lieom and drew 11 feet of water aft After 
the rare she was aold to Lord John de Blaqui^, 


who rai'ed her for the remainder of the season He 
sold her to Lord Templeton, who laid her up in 
1854 at Cowes, where she remained until 18.59 and 
suffered severely from dry rot. She was bought os 
old junk, but was rebuilt on her original lines and 



HtbOLVTE AS A SCHOONER 
Note the now trysaU rig between fora and main masts 


put in first-class condition. In I860, she again 
changed hands and her owner cruised with her in 
the West Indies. We next hear of her at Savannah 
in 1861, where she was fitted out os a blockade 
runner Eventually she was sunk, to escape capture, 
in the St John’s River. Raised by the government, 
she was sent to Annapolis, where she served for 
several years as a practice ship for tbe cadets. In 
187U, Oneral V F Butler bought her He raced 
the old ship and cruised in her^ but she was not a 
match for the unproved schooners of later years. 

Finally, the America was presented to Annapolis, 
and today, minus her spars, ^ lies in a basin at the 
Academy, where the writer had the pleasure of in- 
specting her a couple of years ago. Although not a 
stick of the original ship remains, her lines, with the 
exception of a lengthen^ stem, are probably those 
of George Steers, her original designer. 

Tlie Americans cup was won on August 22, 1851, 
and 18 years were to pass before an attempt was 
made to bring it barit. The first challenger was Mr 
James Ashbury, who brought over his schooner, the 
Cambria — 98 feet on the waterline. The British 
boat was opposed by a fleet of 14 yachts and finished 
in the eighth position. Nothing daunted, Ashbury 
challenged for tbe following year, wi»h the stipula- 
tion that the races should ^ held against a single 
boot instead of a fleet Hiis was granted, and wlm 
the diollenger, with a new school, tbe lovomo, 
come to the line, there were two boots to meet her 
(one of which was to be chosen for the race) — tbe 
Columbia, a llghi-weatber boat, and the Sappho, a 
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powerful boat in heavy weather In the firet three 
racei, he waa oppoeed by the Columbia and in the 
laat two by the ^ppko 

Althou^ James Ashbury was unsucirssful, be did 
good work for the future of Ainencan cup racing, 
by secunng the concesnion that future races should 
be between two boats, named months in advance of 
the races Five years later, In 18H0, the Canadians 
made an unsuccessful attempt to wui the cup with a 
schooner, and in 1881, they failed again, this time 
With a sloop 

The year 1885 is memorable because, in that year 
the schooner disappeared from the cup contot^ 
whidi henceforth, for m veral >ears, were fought out 
between the Amencan centerboard sloop and English 
deep keel cutter Sir Richard Sutton bad challenged 
with his racing cutter, the GenesUt To meet her 
Ldward Burgess of Bo<(toii designed the sloop 
Puritan^ 8L feet inches water line, beam 22^/, 
feet, draft 8 feet 8 inches The Cenenta narrow and 
deep, was 81 feet 7V1 inches on the waterline, IS feet 
beam, and 13V^ feet draft The broad beamed, shal 
low, small displacement centi rboard was loo fast for 
the narrow heavy displacement cutter The cup re 
znained in this country 

The Cutter Type Is Adopted 

Subsequent to the races, the Puritan was changed 
to a schooner for cruising then was sold to the 
Portuguese, who carried natives from Cape Verde to 
New Bedford for the fishing season Remarkable to 
relate, this famous craft is still afloat and doing 
good service as a motor fishing boat, taking parties 
out for deep sea fishing off the Atlantic coast 

The following year — 1886^Lieut William Henn 
of the Royal Navy brought over another typical 
English cutter — the Galatea, built of steel and carry 
mg 80 tons of lead in her keel Her length on the 
waterline was 0680 feet, beam 15 ftet, draft IT SO 
feet To meet her a group of Boston yachtsmen, 
headed by General Charles J Fame, built a Burgess 
designed and improved Punian which was named 
Mayfiawer^ The Galatea which was more cruiser 
than racer, was inferior to the Gentsta and the Amcr 
lean sloop had no diflknilty in disposing of her by 
wide margins The Mayflower, like the Puritan sub 
sequent to the cup races was changed into a cruising 
schooner and was a familiar figure for several years 
in yachting circles This fine yacht was destined 
for a tragic end Shortly before (he World War an 
expedition of Harvard men sailed with her to the 



TkIL HtSOLUTE IND^H SI OOP RU 


She has just comr around on port tack Note th ua! 

Went Indies, were slrudc by a hurricane and aban 
doned her The Mayfower survived the Htorm, was 
picked up by West Indian natives and taken to one 
of the island where dry rot and the elements ulti 
mately destroyed her 

Fhe quest of the rfmerica s cup was earnest and 
contmuous m those da 3 r 8 The following year a 
syndicate of Scotchmen challenged with a hand<H>mi 
steel built cniUer, the Thistle-Sib SO feet on the 
waterline The British had changed the )achung 
rules, and taken off the heavy penalty on beam 
Hence, the Thistle showed the unprecedented beam 
for an Fnglish cutter, of 20 2 feet For the third 
time, Boston, under that brilliant yachtsman General 
Paine, came to the front with a Buigess denigned 
steel, centerboard sloop, the Volunteer The Thistle 
as her designer Wat*^n afterwards admitted wa^ loo 
much cut away in her forward sections She could 
not point up with the Volunteer and was badly 
beaten The Volunteer, after the races was change d 
to a schooner and was used as such for many years 
by J Malcolm Forbes Subscquentlv after bcin^, 
used a^ a fishing schooner she was broken up 

Six years intervened before 1 oid Dunraven an 


ardent, experienced ^achlsman, challenged, in 1893, 
with hiB Watson (k*«i^n< d cutter, the Valkyru II 
This contest was important for the fad that it 
brought Hirreshoff into the field as a designer of 
cup defenders and from this lime on, thi <ost of 
cup >achts mounted ic i xlraordinaiily high figures 
I he neis Hiiitshilf Imai the I' igilant was 8619 
fiel waterline 2( 2^ ftet Iwaiii 135 feet draft and 
slu lariitd thi tV] t il Vmenran centerboard She 
wis built (f bron/i on nnkel steel framing 

and cirricd a cre w cf 00 in< n In these races for 
the lir-t time a miur Wat a iriterboird sloop to 
windward uid although tbi 1 /// yn* lust the series. 
It was evident to yuhiMiun that th( diy of the cen 
UrLoird sloop wi ovir and tint futuie defenders 
would embody iht deep kid and outside ballobt of 
th( cuttir t>pr I hi I ij^tl int subsequently was 
(hanged to a viwl ind raced su(((ssfully fur many 
yeirs under that ii„ beiore bcinf^ bickcn up for her 
lead and bronze 

^Defender” First Deepketl Boat 
Two years later in 1P95 Lord Dunraven appeared 
oil the Sandy Ho«>k < oursc with the Valkyrie III, 
whuh showtd the great b«um for an Fnglish cutter, 
of 26 20 feet and < at tied a sail spread which was 
even ^nakr than that of the A mem an di fender To 
melt her a syndic ate of New ^ork Yacht Club mem 
btrs built from Herreshnff designs q remarkable 
boat the Deftader She marked the end of the cen 
lerboard sluop and the entrame of the American 
culler III her deep keel (19 feet draft) she carried 
85 tons of lead Her framing was nickel steel her 
unckr water plating was hron/r, and a light alumi 
iiiim alloy was used on her topsides deck and deck 
btams She wsa suriessful in retaining the cup, but 
subsequently her aluminum alloy parts detenorawd 
so rapidly that she was sent to the break up yard 
Her last sail was her finest William Butler Duncan 
sailed her from New I oiidon to City Island in smooth 
water under the lee of Long Island in a gale of wind 
Fhe boat was under mainsail foreKail jib and jib 
hiadid topsail The wind was southeast, and since 
she was to be broken up Mr Diiman was willing to 
take a ihame on her spars in an effort to ste what 
the Deftndtr could do The reach of 85 sea miles 
was covered at an averagi spci d of 15 86 knots' 
The Diftrifltr was broken up at Ilawkuis’ Yard, City 
Island in 1001 

The w\t s«ries of rates which opened tn 1899, 
mil hIii el a new fif^ure in international competition 



THE COIVMBIA TWICL DEFENDER OF CUP THE Ml( HTY RlltAStE 

Ike most saceessfol 0/ the famous HerresMot designed cup ymehu Most extreme and powerful ninety foot racing yacht ever c tstructed 
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in the prrM>n of Sir Thomu Lapton, who wai dcM 
tined to make f^ur wparate and ([allant attempts U 
win the tmerica \ cup Cup racing had become at 
ex(pedinf,ly expensive pastime and Sir Thomas a 
man of p,T at wealth was able to give his yacht de 
signers a free hai I s > far ai expense was c neern J 
His fir^l ) 1 hi the Shamrock designed 1 y I ifc h"(>9 
feet on the w it( rime showed the chut i tensli 
beaulv whi h niirks Iifes boats f i c«t her o 

New York ^acht Club syndu'iti laun hed from 
Herresh 11 s designs, a beautiful I r nze boat the 
Colurt I ia 1 9 66 feet long 1 y 2 1 fe I Icara by 19 7 1 
feet drift which achieved a rath r lasy victory ovir 
the Fif( (Utter Hie Cclur fa spread IJ 136 scjuare 
feci of soil 

Shamrock 11^ Dangerous Challenger 

Undismayed by h s failure Sir Thomas returned 
in 1901 with llir Shr r k // which stajids in the 
records today as llie most dangeious challenger in 
all the 7S years oxcicd by the cup contests De 
signed by WiUon after exhaustive tests of vari us 
models in the towing tank this bronxe boat 89 25 
feet on the waterline, spread no less than 11,027 
square feet of canvas lo meet her HerreshofT dc 
signed the ( onstUuiion which although she followi d 
the model of the successful Columbia rather closely 
failed to come up to expectations — so much so ihit 
the Colmnbui was chosen to meet the Shamrock II 
In the races the Shamro<k I! proved to be (he faster 
boat on the wind and running In reaching the 
Columbia was the belter boat 

Unfortunately, the skipper and crew of the Sham 
rock il failed to gel the 1 eat out of her and she was 
beaten by c lose margins by the Columbia C apuiii 
Barr who sailed the Columbia told the writer that 
the Shamrock II was actually the faster boat and 
that had she been prujierly handled would probal ly 
have taken hark the cup She never left this aide 
of the water but was broken up at Robbins Yard 
Brooklyn New York The Columbia was laid up at 
Hawkms Yard City Island, where she shared the 
same fate in 1915 

Two sucrrsbivi defeats and a total expenditure of 
over 500 000 dollars apparently did not discourage 
Sir Thomas for in 1901 he made hia third a[pear 
anre at Sandy Hook with a new challenger the 
SAomrocib III — a handsome and beautifully modeled 
ninety footer designed by hifc To meet her Her 
reahoff designed the Reliance by far the largest and 
most powerful cup yacht ever produced, or likely to 



VAMTIE AS SLOOP AND SCHOONLH 
Both drau ingt are made to the Mome scale a ul they jAow 
the smaller spread oI caavas if the Vmniiie as a schooner 


be built, in the future history of America s cup races 
With a waterline of approximately 90 feet, she had 
a beam of about 26 feet fhe Reliance was a great 
departure Her hull was of the scow type, measuring 
142 feet on dec k she drew about 20 feet and corned 
in her keel not less than 100 tons of lead Above 
this hull was a sail spread of over 16 000 square 
feet as against a sail spread for the Shamrock III 
of about 14000 square feet The Shamrock III 
showed al ility lo hold the Reliance to windward un 
der certain conditions of wind and sea but she was 
oulclobsed in reaching and running and the Reliance 
scored an cosy senes of vu tones The great yacht 
was laid up immediately after the races and wa<4 
broken up at Rolbins* Yard Brooklyn in 1914 
Just here mention should he made of the great 
covi of building tuning up and racing a modem cup 
defender The total cost of the Reliance including 
her designers commission the construction of the 
hull ngging spars and the seven suits of sails 
which she cam^ the hire of tenders to house the 
crew the hire of tugs et cetera ran up to 410000 
dollars The cost of the Independence built by 


Ldwaon of Boaton for cup defenae^ although she was 
only three months in oommittion, was 205,000 do) 
lars Each of the two mainsails for this boat cost 
just under 3,000 dollars Not much of these great 
sums of money was recovered. Hie hundred tons of 
lead from the Reliance brought 10000 dollars and 
the 30 tons of bronxe from Im hull, 3300 dollars 
Her sails vrere sold for 3^00 dollars, her most and 
spars for 1,000 dollars and her blocka and other 
gear for about 500 dollars, making a total recovery 
of 18 400 dollars out of her total cost, for the whole 
season of 410000 dollars 
In 1914s Sir Thomas Liplon brouj^t over the 
Shamrock IV — a smaller yadit, 75 feet on the water 
line and of composite build She was beaten by the 
75 foot bronxe boat Resolute in a senes of races 
which was held soon after the World War The 
Resolute has been rengged as a staysail achooner 
and IS raemg this season against the FaitiOe— « 
Gardner boat which was built for the defense of the 
cup and sailed some spirited contests against the 
Resolute Thus far in the present season's races, 
the Vanitie has shown a demded supenonty over 
the ResoItUe 

WiU the Schooner Coma Baekf 
As to the future of the Amenoa^s cup— whether 
It will coDlmue to be the object of fierce yachting 
rivalry, or whether it will rest, seemingly forgotten, 
in the custody of the New York Yacht Gub— who 
can tell 7 It is our hope that the action of Sir 
Ihomas Lipton in challenging vnth a 75 foot in 
stead of a ^ foot yacht will have a benefimal effect 
because of the lower cost of the smaller vessel also, 
wc rather expect to «ec a revival of the schooner in 
future cup races, particularly in view of the great 
interest which is being shown m the schooners be 
cause of the introduction of the new staysail ng 
The preference shown by lacing men for the cutter 
or sloop over the schooner, has been due largely to 
the superior ability of the former when sailing to 
windward It has been difficult to bnng the old 
galT forenail of the schooner uiugly up to the wind 
Several of the era k schooners have substituted this 
year, a staysail ng between foremast and mainmast 
For windward work, this is more effective than the 
old gaff headed foresail There is no finer sail for 
windward work than a well cut jib, and the staysail 
ng u based partly upon that fact and partly upon 
hints from aeronautical laboratories as to the action 
of the air on airfoils 



THE FAMOt S AMERICA THE BURGii^DFSIGNEO VOLUNTEER 


5Aoii;s iniA a later and improved ng racing afiunjc more modern icAMineri The ^rU defender buitt oi sted She defeated the Fatson detignod Tbistlt 
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The Salvage of the “S-Sl” 

A Feat of Engineering Without Prcccilcnt in Naval Records 

By Edtvard ElUberg^ Iieut Commamler Constriution (orpn^ U S N 

OfErer direttly in rharga of tlie mIvu^ an I i ving nirraiiun 


B |HE S 51, which ha* recently been recov 
ered from the bed of the sea where *>he 
had lain in 132 feet of water for the 
greater part of a year, m one of a clans 
of four similar submarines She has 
the following dunensions Length, 240 feet, beam, 
21 feet, inches, surface displacunent and 

speed, 1,001 tons and 112 knots, submerged dis 
placement and speed, 1 230 tons and 9 knots She 
was practically new, only about three years old 
She was sunk at 10 24 P M StpUmber 25, 1925 
At that time she was operating as a surface vessel, 
course about northwest, speed 1 1 5 knots She was 
struck 30 feet forward of the conning toiver on the 
port side by the Cuy of Rome the angle of impact 
being 10 degrees abaft the port beam (actually 
measured in drydock from trace of stem and fore 
foot of the Cify of Rome in tlie S 5/ j side) A 
hole 13 feet deep and 2^/^ feet wide was made at 
frame 54, coming about the middle of the battery 
room, which is the main living compartment 
Admission of a large volume of water forward 
caused the 5 57 to trim deeply by the head and it 
appears that she planed under before she actually 
took in enough water to unk her She disappeared 
in less than one minute, still going ahead with con 
Bicforable speed, and struck bottom in 132 feet of 
water, bow first, with such force as to butkk up 
the shell plates completely around htr hull at bulk 
bead 45, this being the point where she changed 
from single to double hull construction 

Dove Six Feet into Hard Clay 

At the time of collision, all interior doors were 
open for ventilation purposes in accordame with 
t^ operating design of the boat All hatches were 
closed, except the conning tower hatch All valves 
from the external ventilation main to the compart 
ments were open 

The crew were all drowned with the boat, with 
the exception of three men who were asleep in the 
battery room at the instant of rtillimnn These men 
escaped, and being clothed only in thrir underwear 
managed to keep afloat The captain, two other 
officers, and two seamen who formed the bndge 
watch were on cieck os the vessel sank but all were 
drowned, as they were unable to keep afloat in their 
heavy clothes until the i ily of Rome could get a 
boat over Two other seamen from the insicie of 
the boat also escaped, but were drowned outside 
Twenty SIX members of the crew, including three 
officers, were drowned inside the boat iheir bodies 
being found in every compartment While the boat 
was sinking it is evident that the crew inside did 
their utmost, as the bodies were generally found at 
their stations, and in many cases still grasping 
valves or controls Owing to the rush of water no 
doors could be dosed, and the boat was found 
completely flooded 

Aa discovered (by an oil and air slide) the next 
morning, the 5 57 was fourteen miles to seaward of 
Blodt Idand and about fifteen miles southward and 
eastward of Point Judith She was resting at an 
angle of 13 degrees to port, and buried about six feet 
deep in a bed of hard clay mixed with some sand 
The S 51 was headed practically north (350 degrees) 
As a desperate measure, in case life existed inside 
the boat, an attempt was made to lift the stem with 
derricks hired from a wrecking company Five 


days elapsed liefore a sea pre\ oiled that wis (.aim 
enough for the wrecking lompany to allow their 
derricks to leave the Ilarboi of Rtfu,^c it Pc int 
Judith The two derricks hooked to wire slings 
around the htern took their mnxnnuni lift (2)0 
tons), failed to budge the stern, wire cabt loose and 
hurried back to harbor fhe navy then undertook 
to baUage the vessel with its own ficilities 

Salvage operations were under the command of 
Admiral Plunkett, Commandant Ird Naval District, 
at New York Captain F J King Commander 
Submarine Ba*^, New 1 ondon was m command of 
the sohage squadron, and was Officer in Charge of 
salvage operations Lieutenant C omma rider L Llls 
berg Construction Corps, was Salvage Officer and 
directly in charge of all salvage work and diving 
operations 

Iho salvage squadron consisted of the 7/ S S 
Falcon a minesweeper specially fitted for cbving 



IHE FATAI WOIND 


In ihu photograph u shotin the port ^uie of the S51 from- 
about the angle at uhuh the City of Romr irrtook and ciu 
her doun 7 he Mwift inrunh f uUer dt n d the ship 

and salvage work equip]>ed with high and low 
preMun air compressors, a ric inpicssim chamber 
wrecking pumps both steam and clcclnc il and 
special bitls and chocks for hin lling weights The 
Z7 5 S Vttlal a repair ship filled with sh ps of 
every niliire, manufactured all sjiecial equip nent 
needed, berthed the extra personnel and acted as 
a portable breakwater Two seigoinf, tugs the 
Sagamore and the ItUca, were used for inistellaneous 
towing, but mostly as portable moorings 

The Falcon planted seven hesvy me hors around 
the wreck, each with a mooring buoy to whic h buov^ 
the Falcon moored herself Ihi Vrttal normally 
anchored to windward to break the seas 1 he Saga 
more and the lula were normally anchored directly 
to windward and lines run to them from the FaUon 
to assist in holding in position In this manner 
and by this nnpreci dented u^-e of ships ss break 
waters and moonngs, the Falcon was able to hold 


pObUion and «ciid down divers in rough weather, 
with wind blowin^ force 5 Olln rww diving days 
would havi Uiii so star i that it is doubtful if 
anything could lia\( beiii dene flic location woa 
in the o|>eii sc a out c f si^ht of land and in a 
position notorious for continued bad weather Ihis 
reputation was found to In. fully justified 

The first indeaii r w is to scil up undamaged 
intenor compartments these being the control room, 
the engine room the motor mom an I the tiller 
r inm (these last two were handled as om ) In each 
case the compartment was wholly isol lUd, the doors 
closed all \alves closed and the compartment madt 
an mde|)endcnt unit Phis involved an immense 
amount of dtflu ull nnd dangerous work inside the 
boat on tin. part of the dners 

1 ertain \slvcs in the \(ntilalion system required 
H|>ec lal ircalinciil ns they would not stay closed 
under an iitcrnil pressure lo seal one of these 
valveh a section of hfa\y copper pipe nipe inches 
in diameter was unbolted under water by the divers 
and a blank fl inge put on To close off two others 
a D I inch hose was screwid into the valve body in 
each case and cement was run under pressure from 
the haUon through 250 feci of hose into the valve 
A mixture of two parts of neat cement and one port 
of fresh water was used Phis experiment showed 
would flow and would safely harden under salt 
water Phe cementing operation worked sery sue 
cessfullv The cement hardened quickly and the 
valves thereafter showed no leakage whatever 

How Buoyancy Waa Obtained 

The hatches to each compartment, which were 
unable lo resist internal pressure were rimo\ed and 
special saNa^ e hdtehes installed bv the divers 
The*<c were held in place by a strongback designed 
to take the full internal pressure F^ach hatch was 
fitted with blowing cnnnettions for compressed air 
test connections to show the level of water in the 
(ompartmrnt and a four inch spillpipe which 
extended to the bottom of the com|>artment and 
through which the water was ex|)ell(d Each spill 
pipe hid Bltichcd lo its lower end a nonreturn 
vilvc which prevented water fn m leaking back, and 
also acted as a leliif valve for the air as the sub 
marine rose to the surface 

Jhe salvage hatches weighed 700 pounds each 
Thrir inHtallation by thi divers was a difficult job 
It would hive been an impossible out if the divers 
had not teen provided with speri il davits booms 
and (ham falls all made on th* I tstnl which were 
first secured lo the S 5/ so as lo plu nb the hatch 
trunks lh( hatches were then b wered from the 
Falcon to the deck of the S W whire the divers 
hooked the hatches wi h chain f ills from the special 
davits and thus h mdle I them Aside from the 
four main ( i mparlinents mentioned above, fourteen 
smaller compartments (Iwllast and fuel tanks el 
cetera) were seiltd up and used for lifting 

In many of the above tanks it was impos->il le I > 
get at the interior valves or valve operating gear 
lo utilize these tanks a hole was burned in the 
lowest point of the tank using the underwater lorih 
designed by the writer An air hosi w is pushed 
through the hole so burned On turning on the air 
ih* water was forced out the same hole till ihi com 
partment was completely dry Phe hole later served 
as a vent for the escape of air as the vessel lose 
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anf) {tnxfiiird (li'^ruptiHF; hy flubjr^tmg 

Jt lf> uiidiK mil riij] prr ssuri In the manner staled 
oho\r, .1 loliil l>ii()vaiu> of '>27 tons was ohiiiini d 

III |iro\idi thi II iiiaiiifli r of the l)uovaiu\ re 
qiiiml as will UH .1 margin for contin^iiuu^ und 
a ri'^iiie < i;dit ponlooiis Here pro\idfd, i n h with 
a nil lift of IM) Ions These pontoons wf n steel 
( \lnidi IS, 12 fi ( I Ion;?, 1 i fi 1 1 in di (ini ti r, sht alhi d 
oiilsidf Hilli fi^urinch vellow piin plunks Fan h 
pontoon Has limit liki n siiiioii of i ^uhiiianne, and 
was siiiijil)]^ HjiJrencd willi frane " and ;?irders, Jn jii" 
deMpied to resist the full inliinil l)iirstiii;r piessuri. 
in (ase of a sudden risi to tlie ituifaie Throu;?h 
ihe virtual lenlir of i >• li « oniparlineiit was run a 
]2ifi<h hawsfpitie, ri\fi(d to a heavy eastin;?, top 
and bottom, with 1 lit inli rnal bruikc ts to dtsirdmlc 
the load from tin liaust pipe (.astingA to the pontoon 
Itself I wo ond oni liilf inch anchor ehain, thread 
ed through thfsi |iawhipii>eH, formed the cradle for 
the boat 

i utlmg TiinnelH With Water 

Earli pontoon was fittid with a sax iinh flood \alvc 
at the liotlorn of the vertical bulkhead on each end 
Til IS flood \iil\e was operalid hv a rod reuihing to 
the top of the pontoon, lasily nei'eshdih to tin diver 
AhmgHidt the flood valve was a mx iih h 
loaded relief volvi, set to Mow nt an i xiess prissurt 
of 10 pounds On lop of lla pontoon, each lom- 
partrnent was fitted with a oni iridi lonneitinn for 
the blowing host, lot at( d mar the « t nt* r hiilkhead, 
and a three ipiirier imli vent fonnution located near 
the t rid luilkhf ad 

The buoyant Y rondilioim retpiired that six of the 
ponlonns l>e IcMaltd in the forward half of the ho, it 
where the inli rnal hiiovantv was slight, the other 
two pontoons wen loratcd at the sUrn 

At the rxiniiie l)ow and sti rn the buhmarine wis 
clear of the l>ollom 'Jo gel iht ihiniH through 
here, the divert first piis^td small maiiila ntving 
lines under, two lims being mpiired for i nt h pur 
of pontoons To git ihtsi* reeving lines uiidtr the 
S 'i/ for tin othtr hxntions tunnels hail to bi dug 
The lunnr Is wi n t iit hy washing aw iv tlu < lay w ilh 
a stream of walir froni a hrehoM On acioiiiit of 
ihe dfplli and thi hard liollom, no other means was 
available It was found that IK imh hose with f><) 
IMiunds pressure was as mui h us a diver lould hobl 
Under ihi st' ronihlions, it took two weiks work to 
run one lunnd und* r the subiniirine The 5 i*iond 
tunnd was run iiiudi faster, ns u new nnr/le, whnh 
eliiiimated all pn-^sure rentlmns, was utilized on 
this turim I U ilh the m w tio/zlt , a iliver w is easily 
able to nianacp a stream of water from a 2'^ inch 
firehohc mult r 2fKt poumls pressure nnci with the 
rrniillmg stream of water, the sttoiid tunnel was cut 
ihrnugli III two days 

The pontoons weight tl If) tons each, and were 
difficult to bandit If om broke frn* and fell on 
the submarine^ it would t rush it m ’^luh pontoons 
had never in fore bei n ust d tm ( pi in di illow w iter, 
where ihi V eoiild easily he drop^H d into positiori 
Here tin y required to be lowind to u t onsideralde 
depili and plated ixmtiv, isjH'tiallv in the forwanl 
half (if tht sirhiimnne, when a diuiance of ordy 
eight bit ( ould Ik allowt d between pontoons ni a 
fore and nfl din i non 

Tl was found that as a poriloon wan flooded down 
enough so tlial it pist Hulmicrgtd, it lost nil longi 
tudmal stahjlily and invariably went down one end 
first if uii alti iiipl w is made to lower it hiiriher- 
niore under the im re isnm pnssure more und more 
watt r was forced ihroiM h ilii flood valves into ihi 
[>oM|oori whidi (h* rebv iik r* ist d in w< ight as it 
s.mk until It broki tlu lowt ring lims unhss these 
were able to 1 »ki the full wM;_hl of 10 tons 

To ovtrtome these troubles u was found after 
sOHH Lobulation ind cheeking, ihat nt a negalivr 


buoyaney nf 10 tons, (he internal water plane was 
sufficiently reduted ao that the pontoon i ould bt* kept 
Iivtl, provided it was lowered evenly at both ends. 
To prevent any ii it reuse in weight during lowirmg, 
the pontoon was held just below the surface for a 
|>ericKl long enough to flood it to a weight of Ir.t 
tons, after whith the air vents were elosrd off to 
pn vent ihi escape of air and the flood valves w(rr 
ilostd tightly The pontoon was thin lowered and 
u< ted as a fixed weight To lower the poiituun, tt 
fiiQiiila line four imbes in diameter was secured to 
I at h end of it by u pelican hook Thi se two lines 
win strong ( nougli to take tlu full load, if it ahould 
aitidentally be applied 

To get the 2Vl;-in<h chains, that passed below the 
hull, from pontoon to jiontoon, into position, a 
nianiln line one half inch in diameter wa<i firtt run 
until r the suhmarine by tlie divt r, both ends of the 
lino lit mg earned to the surface A inanila fine 
indiCH in diameter was next hauled around hy the 
Falcon^ using the small line to haul With the It/^ 
imh manila line ns a hauling line, a one imh plow 
stei I wire cubb was huiilt d through The wire cable 
had n breaking strain of about t > tons Using this 
to haul, a 2ijirHli iron <ham 90 fetH long und 
wtigliiiig three tons, W'ls lowered down on one side 
of the submarine and haiib d under the keel until the 
cJiam waiii iquali/ed on 1m>iIi side's 

With two (.hams in position, and a wire cable 
running to the surfatx from rath ond of e.irh chain, 
the lowering of the pontoons was begun AMsumiiig 
tliat till Klarbuurcl Hide pontoon was firHt lowi red, 
(hi Wirt cabltN on thiiL sid( were ihrentled through 
the two huwsopipes of the [lontoon, and all four wire 
rahh s then haub cl mod* ralely taut to hold the i ham 
cables vcriii il ahovi tlie submarine The slmiv in 
the manila lowt ring lints was taken in, and the 
jmriloon vuitid and floodid until it submerged about 
four feel Here it w is laid by the lowirmg lineh 
until it weight d uhoul ]() tons, yvhi n all vtniH and 
floods were i lost'tl Jin pontoon was then lowcrid 
gradually and cvrriK until it had distended about 
90 fei'i At this depth it was hi Id whilt two divrrs 
went down and landed on the pontoon If iht 
ponloon was in proper position (as it always proved 
to bi ), it was gradually lowered under ihi diver’s 
direr lion until the (hams showed through the haw<a' 
pijicn Whin stifficieiiL ehaiii showed through, the 
ponloon was held again Here thi diver burned u 
stud oiit of the (ham link just above the hnwMpi|>e 
(in somi t-ises the stud was removed Lefon lower 
ing the (liainl and inse'rled a T)'j inch hy 
II 11 kil steel bar dO inches long whuh spanned the 
hawse pi|>e and pasi*cd the load from the rham to 
lh< pontoon Ovtr a span i qual to that a< ross tin 
hawsirpijN (jsiing, ]({ indies, oni of thi se l>nrs was 
suett Sfifully tested to a load of 2T5 tous liefore 
renrhing Us yield point 

Shift in Buoyancy Proved Troublesome 

The diver lot kid this bar in position jii the chain 
link by two long one half iiuh Htc'cl bolts whnh 
passed through ludes in the nickel steel l>aT, one hole 
each Hide of tlie link 

Having secund hia chains, the diver was lowcrtd 
with the pontoon to the bottom where he Opened 
the flood valves, bt go the hauling wires on the 
(haiTiH, and ciiHt off the lowt ring lines 

hen the second pontoon of the pur was lowered, 
the jiroccHfl waH varied, but luniliitions of space pre- 
vrnl a detailed dest riplion of the variation 

Having lowered and Htured eight pontoons in the 
mannt r stall d, they wtre levibd off in their afloat 
positions over tlie Mulmianrie and then lashed in 
plnci with oneinth wire tables to prevent ihfir 
sliptmig 111 the raising proiess 

As submarines have small longitudinal stability 
while submerged, a transfer of a (on or two of 


water from bow to item will create a large change 
in trim In tbia case, where the internal buoyancy 
of the pontoons could not be accurately checked 
while blowing, and eonsiderable free water exiated 
even in the compurtmciilR blown dry, U was out of 
the quefition to attempt to bring the submarine up 
both ends together, os one end was bound to become 
buoyant and rise before auffit lent buoyancy could 
be given the other end It was decided to bring 
the submarine up stern first, and oil pontoon 
arrangciiieniH and lashings were put on in accord^ 
ance with that design, togetlier with taking advan- 
tage of all Htructural features of the submarine to 
prcvint the pontoons slipping aft 

All work WAS completed June 21, 1926, the sub- 
mariiu' and the ponlouns were portly lightened in 
preparation for the final raiHing on June 22. 

Why hhe ^aa Worth Salvaging 
A storm broke on June 22 and prevented the 
raising attempt The effect of the seas on the bottom 
apparently rocked the lightened submarine enough 
to break the bottom surtion and tear the bow loose 
While the toUon was preparing to unmoor and run 
fur shelter, the S bow tame up almost under 
her, and the first four pontoons showed above the 
surfuie llifse pitched heavily in the storm and 
Hlnritd to batter each other to pieces Under these 
I ircumstanres, an attrmjit was made to lift the S^SVs 
8ti ni and gel nway llowi'ver, when the stern pon 
toons had gainid i onsidi rahle buoyancy, their chains 
s1ip|>ed forward u few fn I and hit the vertiial keel, 
whtre they snnpped under the impact and freed the 
pnnluoiiH which floated up As U was then impos 
siMc to lift the Hiern, the valves were o|>enpd on the 
pontoons at the surface and the bow sunk to avoid 
further damage from lIu storm This was a bar 
arclous iinderlnking, but the men latkied it willingly 
and till job was surcissfully earned through 

The' d imagi d pnnlooiiH were raised, towed 15 
miles lo Poiiil Judith, repaind and towed back to 
the S >/ In thn-e hurtensivr days all hix pontoons 
were again lowered ami sccun cl to the submarine 
All work was again comtileud about noon on 
July 5, 19*26 At 12 17 i' M , the blowing proc-ess 
started, air being hciit to the engine and the motor 
rooms first, then to the control room Air was next 
acinnilid to the sltrn jiair of jiontoons and at 2 (X) 
!» M , while the stern pontoons were being blown, the 
slcni rose All nir wuh then loncenlrated on the 
forward si I of six pontoons These rose at exactly 
3 V M , bringing up llie bow 

Tlu S 7/ was then started for Ni w York, ISO miles 
Dwav The first 20 miles of the low were through 
tlie open Hca, in moderately rough weatht r, which 
caiisi d no s|UHia] trouble Two tugs, (he luka and 
the Sagomore, towed in tandem ahead, the Falcon 
lowed almut 150 feet astern of llie b 7J for the 
double puriKise of serving as a jury rudder and to 
supply Hir While no leaks developed, no ehances 
were taken and the Falcon constantly kept pumping 
Hir to all (omparlmoritA and all pontoons 

Long Uland Sound was safely navigated, and the 
tow passed through Hell Gate at high water slacL 
The pilot endeavored lo pass between Man of War 
Reef and Ferry Reef, instead of slicking lo tlie main 
channel As a consequence, the S 5/ wn» stranded 
on Man of War Reef at the lop of the high tide 
The impact broke the rbains on the seiond pair of 
pontoons from tho forward end, which pontoons 
floated up and drifted away As the tide dropped, 
the position of the S 7/ became precarious, as she 
listed more and more, finally resting about 30 de- 
grees to starboard Ry resinlring the other forward 
pontoons until they were out of sight below the 
•water and shortening ihnr chains, all the reserve 
buoyancy in them was brought into action When 
tho evening high tide arrived, these pontoons were 



OCTOBBE, 1926 


SCIENTIFIC AMERICAN 


269 



HOW THE NAVY rHtJORMED ITS CRIAIIST FFAT ()!• SAIVAfF 


The SnSl, weighing IJlOO /onj, hy on the bottom in /?2 fret of water, 14 mi/n from the nearest land and in nty * \posrd and rough naters lleraast of the gash in htr side, the forward 
half of the boat could not be sealed The after half was sealed and the water bloun out Light iwntoonj, cath luih an HO ion lift, brought the boat to tin surface 


again blown dry and jiint managed to float the 5-57 
free of the reef She arrived about 11 PM at the 
Navy Yard and was dorked next day 

Hero the vessel was examined The iKwlieii of 
eighteen members of the crew were removed. (Nine 
Olliers had been previously removed by duers ) All 
bodies were promptly identified 

Both bull and machinery were found in good 
shape with no corrosion or electrolytic action from 
submersion 

It IS raliinated that 600,000 duilars will he re- 
quired to repair the hull and overhaul and ri place 
the machinery, of which cost about two tliirds is for 
the machinery As the vessel cost nearly 1,0(X),000 


dollars and is only three years old, recondition mg is 
obviously a good business proposition 

All told, 30 divers workid on tin sjlv.ige job, 
although 21 was llie niuxiiniiin ninnlicr pn sent at 
one time, and only thiriicii mi n in londilion to 
work nl the end The others wi re inrapac iliitid hv 
“bends pncuniomo, and phv'-n al r\li lU'-iion Mow- 
i*vcr, no di\ir wus t\er hurl by .in a** ident All tin* 
divers employed have now rcjmcrcd and are in good 
health, although Home lan n<\tr di\i again 

The operation was exrhisni ly a invv undertaking, 
handled throughou* by naval jicrsonriel, with all 
divers n'c ruiled from existing niv) divers, or spe 
tially trained for this parluiilar job by a diving 


1 lust* run last winli r at the Btookl^n Na\y Yard 

'I 111 job IS nil cngiiK I ring iiiidoriaking is without 
pre<(dinl It is tlie only ouaHjon on whuh u siib- 
iiiirnic lijis Lktii bmuglit up b) any nation from 
dfip water in the opi n a Tins was nl^n tin orilv 
lime in Mlii«h Miliriii rsilde pontoons line hfcn used 
in ckip Miiir, and, finallv, tin I'illiiiili tow of a 
sulmi* rg( d Mibniunrto in ii jioiitoon * i idli w.is 
unujiie holli from a salvage and a Heamin-liip point 
of \ II w 

Tlie engineering skill and till iim oih|ii( r ildi *<pirit 
of the. oflii I rs and men who madi tin joli ,i sun i*vs 
make tins o|a'ration stand out as om of tin briglili'^l 
spots HI the record of till Na\ \ " pi an Innt nliMiies 
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CwUact hiu ntaUukfd bttween 21 differttu countrU* tinct ihf b^gintung of l*i26 
with thit installation locatcil th New York City The orator eommunicatei with the 
Nyrd Polar Expedition for 17 daya 



Amateurs Find Marconi Was Right 

Short-wave Possibilities and Beam Radio Were Outlined by Inventor in 1922 

By Orrin E. Dunlap^ Jr. 


IIEN Guglirlmo Marconi visited the 
United States m June 1922, he pre- 
dicted that tho advancement of science 
would be so rapid during the ten years 
to follow that the powerful Cmnaatlanlic 
stations then in existence would become obsoltie. 
He emphasized the fact that he believed the develop 
ment of vacuum tubes for transmitting purposes 
would replace the more expensive and cumbersome 
high frequency alternators and that abort wave- 
lengths were a held of vast jHwsibili.ics. 

^nator Marconi said that ho looked to America 
to aid m the development of abort waves, a field 
which his engineers were delving into at that time 
He explained that he had ceased his experiments 
whh short waves twenty five years previous, because 
the demand for safely of human life at sea made it 
desirable to produce long-wave equipment which 




AN AMATEUR TRANSMITTER 
Wood u ased for the panrlt of ihta 250-watt set ft is cots’ 
tended that maple is superior to composition ponds for shorts 
watte tronsnUttcr eonstrucitoa 


could be used for broadcasting at sea and for flash- 
ing SOS calls by stricken ships He said that his 
investigations proved the value of waves from one 
to fifty meters in length and that he was perfecting 
a radio beam or ^searchlight*' method of communi- 
cation. 

Four years have passed since Marconi sailed out 
of New York Harbor on board his yacht Eletlra 
bound for England. In the tune that bos elapsed 
since then, radio development has followed the trend 
Marconi outlined. 

Short Waves Developed in Four Yean 

The Bntish Imperial Empire is linked together by 
Marconi short-wave beam transmitters, the “baby” 
of which he demonstrated before a meeting of the 
Institute of Radio Engineers in 1922. Many of the 
high power, long-wave commercial and naval trans- 
inillcTs are supplemented by comparatively simple 
fthort-wiive installations, and thousands of American 
amateurs, many of them boys in high school, operat- 
ing home-mad^ short-wave transmitters in the attics 
of their homes, are talking around the world with 
less power than is requir^ to operate an electric 
toaster or flatiron 

Four years ago many were amoxed by Marconi’s 
prcdiriions regarding short waves, but his repula- 
lion us a conservative scientist led American ama- 
teurs to have faith in his stetements. They knew that 
be had never made an announcement until he was 
absolutely sure and that he had never had to with- 
draw a statement as to his progress. When he 
first spanned tho Atlantic with a radio signal on 
Deccmlier 12, 1901, he did not issue a statement to 
the press until two days later 

American youth had confidence in Marconi and 
his remarks in 1922 spurred them to experiment with 
short waves, so that today the ether’s c^nncls below 
30 meters ore most popular in the amateur realm. 
Because it is more economJea], commercial agencies 
are hImo adopting the short waves for long distance 
d^mmunication but the amateurs are credited os the 
pioneers of Amencan short-wave wireless! 

Amateur station 2NZ in New York City, owned 
and operated by £. S. Sirout, Jr., is a typical exam- 


ple of amateur progress. This station has estab- 
lished two-way communication with twenty-one 
foreign countries since the beginning of 1926 and 
the log of the elation reveals conversations with 
South Afnca, Australia, Spain, the Argentine, 
Alaska, Malta, England, Norway, Italy and other 
countries tliousondA of miles away. It was 2NZ that 
talked with station KECK, the S 5. CAeiUier, hose 
ship of the Byrd Polar Expedition, for seventeen 
days, handling press and pnvate messages. Most 
of the communication was done on 38 meters at 
night and up to the time the Chanlter was 3,000 miles 
away fro n New York, good daylight transmission 
was obtained on 20 metm. South Afnca also cop- 
ied the signals from 2NZ on 20 meters during day- 
light hours. 

Operator Sirout explained that all results were 
obtained by using one UV-20S-A 50-watt vataum 




ANOTHER AMATEUR’S SET 


rJUff photograph shove some of the aoparatau at station 
owned 6r 7. 0 Kilpatrick Signals from here hne been 
kserd by oAer amatem in many ii§srent oonaorieg 
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tube with an inpat of from 100 to 350 watts. The 
transmitting drrait is a tuned grid, tuned plate ar- 
rangementf which was found of the self-cxcited 
clnmlts because of its steaduiess on short waves. 
Proper tuning and a good hltex for the plate supply 
give the transmitter a note practically the same as 
that of a crystal-controlled cucuit 

A complete deKnpiSon of the transmitter and re- 
ceiver ns^ at 2NZ, together with the circuit of eochf 
will be found m the Radio Notes section of this 
isane. 

The antenna of 2 NZ is a flat-top, inverted "L** 
type, forty feet high and ninety-five feet long over 
all. The antenna proper is forty-eight feet and the 
remainder forms the lead in« counterpoise, 

built directly under the antenna, consists of three 
wires each ninety-five feet long and spread out I 4 a 
fan shape, separated thirty feet at the for end. 

Amateun Have Aided Research 

Aside from the amateurs signaling around the 
globe, they have contributed much to ihe reservoir 
oT radio knowledge by learning the secrets and ob- 
serving the vagaries of the ether They have found 
out that short waves skip and jump around the earth 
and that the skip-eiTcct is much mure pronounced at 
night than in the daytime For example, stations m 
New York arc heard clearly 111 Australia without 
anyone in the I iiited States being able to tune m 
the signals outside of an right or tcn-miie radius 
around the transmitter, the area of which is pene- 
trated by a rapidly absorbed ground wave The 
short waves are projected high into the upper olmos 
phere, probably about 100 miles above the surface 
of the earth, to bo reflected back to the ground thou- 
sands of miles distant from their source 

Operators in the vicinity of Washington, D C,, 
report that it is a ronunon expeneiKT, when work- 
ing in the forty-melcr band, to notice that, us the 
lonircd layer of the earth’s atmosphere rises to high 
altitudes after sunset, the skip distance is increased 
so that the New England short wave slulions become 
gradually weaker os the niglit hours gam m dark- 
At the same time, European stuhons working 
in this band and the mid-west and west-coast stations, 
as well as stations m New Zealand and Australia, 
are heard very loud This effect is said to be caused 
by the sky-wave which passes through a medium not 
capable of absorbing the radio energy and therefore 
the waves actuated by a small amount of power 
travel over such long distances. 

Another interesting observation that has been made 
in the short-wave field is that it is entirely possible 



t S SiroiU, Jr^ of New York, contends that he was the 
first amateur to titabluh ^mmunicadon with thr Hyrd 
Holar Expedii^n This is the receiving sit that was 
used in performing the remarkable frat 

to receive signals over a greater distance than one- 
half way around the earth Knowing the prop(*nies 
of these waves, engineers ha\c definitely stated that 
if Johannesburg, South Africa, hiars a Pacific coast 
station at a lime of day when there is nine hours of 
daylight between the transmitter and the A Incan 
receiver, that a forty-meter wave could not possibly 
have traveled such a distance during daylight, there 
fore, it must ha\e gone the other way around the 
globe, which would be 16,000 miles. 

The de\clopment of the short waves for long- 
distance transniiHsion has enlurgid another of the 
amattnir’s fields This » the one m which he “han- 
dles trofiic” At any time, an oinatiur is only too 
glad to transmit a message gratis for anyone, upon 
request By so using hia appiiralus under M,rvici‘ 
conditions, he has a chance to make U^ls that will 
show him the value of hia experimental work 
The amateur’s method of sending a mcssogi. from 
New York City to Mexico City, for iristanee, is to 
listen in on his short-wave m’cuer and try to pn^k 
up the signals of some other auiahur in or near 
Mexico City Failing in this, he hends out the signal 
CQ, meaning that he wonts to i'Mtablish coinmunu^- 
tion with someone and follows this with his own r^ll- 
leiters. In some cases he will insert the name of 
the city for which his message is destined If lueJe 
favors him, he will establish contact with a stabon 


that is at least within local telephone call distance 
of the party to whom the message is addressed The 
rect*iving operator will then forward the message 

Should it be found iinposNible to gel in commiim 
cation with a station t lo^e Id tht town of dfsUnation, 
the operator will send the incHsagr to some other 
station from whi nee it will l>e relayed on its way 

Today, with iht mord iliHiances that can be cov- 
ered with sliort waves, rela)a often include only 
three or four stations In the days only four or five 
years ago, a loust to-eoost relay in the United States 
often required the st rviu*s of a dozen or more trans 
raitlers. Tins, of < ourse, was because of the relative 
ineffiaency of th< transmitters in use and also be- 
eause the longer waves were not an good for long 
distance work as the short wave^ A few years ago, 
U was necessary In use one half to one kilowatt of 
energy to traii*unil over u diHtaofe that today can be 
covered with one one-five hundredth of that power 

Type of Aerial Depends on Location 

Amateur experuiienters have found that m short 
wave tranaroiusion, plai ing of tlie aenal and run of 
the lead in is iinpoTtant The free end of the wire, 
that IS. the end opponiic that where the lead m is at 
tached, should he higher, if both ends i^nnot be of 
the same hi ight The aerial shnuld l>e ulmve sur- 
rounding buildings and trees uiid there must be no 
sharp liends 111 thi b ail in llie « ounterpoise should 
be about eight feet almve the ground. 

The advent of short wavi's ini reast d the popularity 
of number 12 1 naiiipled copper wire instead of nuin 
tier 11 hard drawn < opjx r wire winch was used for 
iimaleur aerials for many yeuis Tlie high-frequenrv 
currents Iruvi I mostly on the surface of the win, 
and if oxidi ioIIimIs on the surfaie of the aerial, the 
resislaiKX' is inc reased and the * flit leiiey of the sys- 
tem IS reduced Iht ciiHiiiel coating prevents air 
from acting on the ropper and causing corrosion 

The qijestioii os to whilhiT a flat top or cage aerial 
IS most elfiiiini ran only In* diijiled for e^cb par- 
ticular location hy c \perimciit Riiaiise ojierating 
conditions differ, the cage type is preferable where 
space 18 linutid and atnuleiirs have found that a cage 
about SIX nil lies in diameli r is a satisfactory size 
The lead in should be a small cage in order to nun- 
iiMixe resistance 

It IB be^i to use a miniiiiiiin number of insulalurK 
in both atrial and tnuntcrpoiAc and for short-wave 
transmission and reception long thin inBulutors ore 
superjur to (he short type It more eflicietit to put 
one insulator at each end of the aenal and couiiter- 
jioiso rather than at the end of each wire 



PUTTING AUSTRAUA ON THE RADIO MAP 
rJUff trarurniitw at 3EF, hielboune, Australia, enabies its owner, H W MaidZdk 

to comitmsdeau artwad the world. The set hat been heard m every state in the United 
States as well at in Sweden, Italy, China, Canada, Mexico end other countries 
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A ckrintUa tomb coeutrnctod of fypcum and mMoniyt foand boot TVIpoll« at Aba 
Zara (ibo aBelent AbrotBoa) Itbean an loacrlptloB la Latte tbo leitort 

of wbkh are practlral^ aa dear nul legible todajr aa ever 
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Ibe vUr of a fonacr PbooBlehiB ellVt Sabrata (modin Zaagba), ob 
tbc roaet of TrlpoUlaala The nuaulve nuiu wUch show oB the left 
are thoae of the later Bomao amphitheatre 
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haadleaa alaM of Aemtalaptaa, loud 
aaa batba of Lepifa KagBa 


Important Discoveries Made by Archaeologists at Leptis Magna, in Tripolitania, 
the Italian Possession on the South Shore of the Mediterranean Sea 


‘The Italian Cf vernmeiit tarrying out very bnllianlly the task it haa aet 
ilHtlf aincp iht otdii lu n if Inpolitaria and Cyrenaira — that of the 
thoiough expl run n of thru great arthoeologiral reraain^ ” wnlft Pro 
fiss r Irdrnco Hallhiir if H me the ell known archaeologist, in the 
Illu trited London Neus Few (.ountrie^ of iht ancient world can boast 


such a wealth of monumenta of the past aa these two Afncaa provueea 
Four n\ihations, from the prchiatono ages down to the Turkid Cosqoeat 
in 1S50 have left in os many anperpoaed strata, the recorda of their nae^ 
acme, and fall the early Libyan, the Greek and the Roman in Cyrenaica 
the Iibyan again, the Ph^icun and the Roman, in Tnpohtanu, and 
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A rMnsrlul^ beavtlfal aurble itatne of Apollo, as tbo PythlMi mad 6f pvopkecr, foimd fat the great Roaaaa thermae or baths, at liopiia Magna (roodara 
Lebda), la Inpolltaala* Ua/oftnaatcly the aUtne b haadlms, and the hea d waa not foand dorinf the cxcaratlon. The Cnrk and, btrr, Roman god Apollo, 
amoag hb other atlrUmtes, was anppoaed to be aD imilngt aad heaee waa the master of prophecy He had many local titles 



luring proDO as It was actaally found In the thermae of Leptb Magna — Apollo as the god of mnslr, or Apollo Cltharaedns, the lyroplaycr. He bohb a lyre 
la hb left hand. Fertaaately the bead has not been lost, even In the fall which the sUtne must have snffered 


over tbeM, aa the last, but not the least important, the Arabic in both those 
regions The most recent discovenes have been made in Tnpohtama 
Since 1920, chiefly after the appointment of his Excellency Count Volpt as 
Governor of that province, very important and extensive excavations have 
been executed on many ancient sites of that territory, the most fruitful of 
which are those of Lehda — ^Leptis Magna — where splendid monuments of 
the Roman domination were lately brought to ligla Leptib Magna, ao 
called by the Romans to distinguish it from a minor Semitic settlement of 
the same name— Leptis Parva — near the Carthaginian frontier, was the 
leadmg city of the anment Tnpolitis, the other two being Oeea, the present 


Tripoli, and habraU, now 7uagha Founded by the Sidonians on the 
coast between the promontories of Has El Mwel and Has Senk, about bcvenly 
miles ea^ of Tripoli, whtn the mouth of the Wady Lehda allowed the 
conslrucUon of a safe interior haibor, Ltplis Magna grew, in pro^resn of 
lime to BU(h importance and extent as to occupy a space about f lur miles 
in (ircuil Its great beauty, the fertility of its surroundings, and the w* ilth 
of itH inhabitants excited the adm nation of the ancients It was hNi a 
great empotium for trade Ihr cilv was almost entirely rebuilt after the 
Roman ( onquesl and rspe lally in imperial times by ScpliiniU'» N^\eTUB, 
who was a native of Lcptis” 
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Hunting Fossil Insects 

Even a Modest Expedition, When Properly Conducted, Can 
Bring Forth Much Knowledge of Scientific Value 

By T. D, A. Coclwrell 

Naturahtil, and PrufoMor of Zoology at the Ijnlvfridly of Colorado 



" WISH 1 could find a fossil dinosaur, 
fifty feet long, hi astonish the world 
Bui ihot IS a fnoli'th wish, when I stop 
to think alMiijt it 1 could nut |>os8ibly 
afford to ha\i M dug out, shipped and 
prepared for exhibitmn, and if I could, where could 
I keep it^ DinosuurM, and inuinmoths, and the like, 
are not for ordinary foJkji with limited resources. 
So It u just as will to remember that sixe w not 
the important thing in scirnre In recent years, it 
has been from the study of little things rather than 
big ones that adxaiii^ have been made, and new 
fields have been opened 

The study of fossil insects has several advantage** 
over lliat of dinosaurs Very little apparatus is 
required, a pick and shovel, and a butcher knife 
will do very well The knife is used for splitting 
ohah, hy hitting the edges of the pieces The moral 
qualities necessary do nut differ from those in other 
•cicntific pursuits, juitience, perseverance, willing 
ness to put up with some physical discomfort, and 
a (Qpadly for being thankful for small nicrcn^ 'Ihe 
miciitific rcfiullH may be imjKirtunt It in laborious 
diflknU and costly to obtain a single dinosaur or 
other great beast, which may or may not lie new to 
science When tc^Ueiiing fossil insects, we usually 
obtain many kinds, including new genera and 
spec tea A single day's collecting will often produce 
•cveral forms entirely new to s< leni'c, and frequently 
we find a specimen whu h carries the history of some 
insect group l>ack se\eral million years A johnny 
Img, iDste-ud of a two ton true k or a line of camels, 
will be the means of conveying the precious malt 
rials to our base 

Fossil insects are not found everywhere, and it 
may seem to some a disadvantage that they often 
turn up m remote places. Actually, we esteem it 
an advantage, because it takes us off the beaten 
path, and affords an excuse for adventure It is 
easier to travel now than formerly, and while expe- 
ditions on the most modest scale cost money, they 
are pOHible for many who arc in no sense wealthy 
People ask me why I do not have an automobile 
I reply that instead of spending time and money 
that way during the winter, I can go abroad in the 
summer, and really accomplish something Thus it 
has happened that my wife and f have not only 
worked at Florissant and in the Roan Mountains of 
Colorado, at Oeningen in Baden and Gurnet Bay 
m the Isle of Wight, but also in Siberia and the 
mountains of northern Argentina Just now, we talk 
about the ponsibility of visiting Turkestan 

The Qaett Leoda to Siberia 

Several years ago a Russian geologist named 
Kiisnetzoff was investigating the Araagu region of 
Siberia, on the coast opposite the soutiiern end of 
Sachalin Idnnil On the bank of the small Kudia 
River he pnkre] up a couple of fossil inset is, which 
were evcntunlly <*rnt to the United States Notional 
Museum, and transinilled thence to me for study and 
description They provtcl to lielong to the Tertiary 
e|K>rh, and m nothing had been known concerning 
the Terlmry insects of thiN region, they were ex 
Iremelv interesting W'e decided to go to the locality, 
though wp had been told that it would 1 h* impos- 
sible Through Dr Krv«4htofo\ich of Vladivostok 
we obtained permission to enter the country, in spite 


of the fart that no official visa was pouible from our 
government or the Japanese 

As soon as the spring term of 1923 was over, we 
hastened to San Francisco to take the Taiyo lifaru 
for Japan The California Academy of Sciences 
gave a dinner in honor of our expedition, and many 
interesting speeches were made by distinguished 
naturalists 

'ilie voyage across the Pacific was delightful. In- 
cluding a wonderful day at Honolulu, where we met 
all the resident entomologists and were most hospi- 
tably entertained by them On June 22 we reached 
Yokohama, and taking the night tram, crossed Japan 



A SK^TlSrS HOME IN THF FIELD 


Frofessor CockcrtlCs enmp on thr Kudia Hiwr, Siberia 

to the port of Tsuruga, where the Hotan Maru stood 
ready to take us to Vladivostok Unforeseen cir- 
cumslam-es caused a delay of a week at this point, 
but we were glad to have it so, as it gave us the 
opportunity to see the real Japan, out of the tourist 
routes The Japanese were very kind, and when we 
finally left for bibena after a week among them, 
we were seen off by a delegation bearing presents. 

It was not without some apprehension that we 
approached the Stbenon shore, not knowing how we 
should be received. But when the Soviet official 
came on board, he passed our papers with great 
politeness, and there was Kryshtofovich awaiting 
us at the wharf Established at Vladivostok for a 
time, we had many interestmg experiences. The 
governor of the Province received us in a very 
friendly manner, making a speech m Russian which 
was translated to us by an interpreter He also 
gai( us his mandate, requiring every one to treat us 
well, a document which smoothed our way on van 
ous fM,i anions. 

The scientific men of Vladivostok orranged a 
banquet in our honor, and many kind speeches were 
made We were shown the vanous scientific and 
ediirational establishments, including the excellent 
Natural History Museum Through the kindnesa of 
T)r Kryshtofovich, we were able to secure the ser- 
vices of a guide and interpreter, Mr A I T^vnuriiin, 
whose services were invaluable 

We were still far from tlie fossil bed, which is 


some four hundred miles up the coast from Vladi- 
vostok. There is no roack and the only way to 
reach the locality is by sea We accordingly took 
passage on the small coasting steamer AUui^ and 
after a few days found ourselves at the village of 
Anugu. The people here are Russians, belonging 
to an ancient sect commonly known os **01d Be- 
lievers." They are isolated from the rest of the 
world — literally and absolutely so, during the long 
winter months — and carry on their affairs much as 
they have done for many years post Yet they have 
a good fanning country, and do not lack the neces- 
sities of life The govemmenl expects to establish 
schools, and already it was easy to see the influence 
of the long arm of the republic The head man 
was posting up government propaganda texts on his 
gate, one of them read '^Without cooperation, not 
even a plow, with cooperation, a tractor" 

For Afield In a Tent 

My wife wrote her impressions in a letter at the 
time, as follows “At last all our cargo was landed, 
and a very primitive cart, the only sort known in 
this village, was brought, and the baggage put on 
board, while nr trudged behind through deep mud 
to the village about a mile away We had "tenant" 
with the head man of the \illage, a big handsome 
man with a long reddish beard, really very grandly 
dressed in a pink blouse The house was a typujil 
jM^asant house, with the big stove built in the side 
of the living room and a six by eight oven m the 
kitchen, wilh a smaller stove b^de it for boiling, 
cl cetera A shnnr in the tomer of each room held 
the sacred images, and guests upon entenng the 
house made the holy signs even before greetmg the 
people in the house. 

‘The building opened upon a large court or corral 
where pigs, ihicJcens, geese, cats, dogs, cattle and 
horses wander around, making much dirt and con- 
stant noise. The two roomed house seemed small 
for its doxen or more inhabitants, but the people 
were most hospitable, and our guide tfaou^t it not 
practical to put up our tent The house was very 
dirty, and we feared the food would be quite im- 
possible, but even the poorest Russians seem to 
understand the preparation of food, and our supper 
of cottage cheese covered with sour cream, wild 
strawberries preserved in honey with plenty of bread 
and butter and fried salmon was certainly a fu^ 
prise At another meal we had batter Iwiled in 
milk, with butter, and I was allowed to moke coffee. 
Their religion allows them to dnnk whiskey, but 
not to drink tea or coffee, although at our lost break- 
fast our host surpnsed us by drinking coffee with 
us Our guide explained that even the Old Believers 
have had their revolution." 

Our things were again loaded on a wagon, and 
our good host, Mr. Sharelpoff, brought them to a 
flowery meadow Here we derided to pitch our 
tent, by the cool waters of the Kudia River, in the 
shade of sweet smelling poplar trece, with splendid 
lilacs in bloom a few yards away This was inland 
from Amagu, but it was still possible to see the 
ocean from the crest of s nearby hiH l^rdi trees 
(believed to be the lately described Ijorix olgentU 
of A Henry) were numerous, and Species of maple 
(especially Acer pictum of Thunb^) grew near 
the tent The only oak was the low-growing Querau 
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mot^golioa ol Flicfaer. The lime-tree or baMwood, 
T6im mnunnsut wee found in flower. Conapicooiu 
Amonf tbi herbaceoui plante were eplendid orange 
^ohi^floweni bright scarlet Lychnis, and many otbn 
beautiful things, making the place a botanical para- 
dise. We beard th6 voice of the cuckoo, just as in 
England. Many new sj;>ecie8 of bees were cau^t, 
and the butterflies were numerous and splendid. 

The fossil bed was not far from our tent Un- 
fortunately the soil above had fallen down, forming 
a talus slope which moved at the least disturbance. 
It was therefore dificult to get at the deposit, and 
when we did get at it, it was rather disappointing. 
Sometimes hours of digging would produce little 
of value, except fossil plants, which were numerous 
and varied. Nevertheless, when all our materuls 
were gathered together, 1 bad twenty-one new species 
of fossil insects to describe, some of them very beau- 
tifully spotted or banded. 

Foaoil Hah In Argentina 

We considered the expedition quite successful, for 
although ihe fossils mi^t not in themselves justify 
the trouble and expense, they had led us to a won- 
derful country, and caused us to have experiences 
not easily forgotten Moreover, the discovenes 
among living insects and snails were many On (be 
way home, we came very near losing everything, 
and indeed our own lives, in the earthquake at 
Yokohama, but we reached security by a narrow 
margin, and eventually arn\ed in Colorado with the 
follerlions intact 

It IB B far cry from the coast of Siberia to the 
mountains of northern Argentina, hut Mr G L. 
Harrington, a geologist of the Standard Oil Com- 
pany of Bolivia, had discovered a deposit of fossil 
insects in the Santa Barbara district of the Province 
of Jujuy, not far from the Bolivian border Here 
again the fossils came to us through the United 
Stales National Museum This was the first dejiosit 
of the kind to be found in the whole of South 
America, so there was nothing to do but go and 
investigate Wo sailed on June 13, 1925, from New 
York for Buenos Aires, which we reached on July 4, 
after a very pleasant voyage in the good ship Vestris. 
Mr Harrington was away in Bolivia, but Mrs Har- 
rington very kindly invited us to her home at Haedo, 
a suburb of Buenos Aires, where wc spent a week 
getting ready for the expedition 

Wo were very fortunate in having Mr Eugene 
Stebinger of the Standard Oil as a fellow passenger 
on the tram northward, and gettmg from him much 
valuable advice, as well as the loan of a small water- 
proof lent. Eventually we found ourselves at San 
Pedro de Jujuy, on the Leach Brothers estate, where 



TWO FOSSIL INSt(TS 

Uprea tarlieit known fauti wtup, duevvered in Colorado 
Bclow a fouU btuterfiy found by Afra Cockerell 


we enjoyed the hospitality of Mr and Mrs. R C 
Anderson This u a great sugar-iane country, and 
the way in which the industry has been developed 
by the five Leach brothers from England, in a 
period of about forty-five years, commands our 
admiration and respect. It would he hard to find 
a better example of the reetults of ability and in- 
duHtry, combined with moderation in living and 
kindriCHS to the people employed 

We were still a long way from the fossil bed, 
and should liave found it diflfirult to gel there but 
for the kindness of Mr. Andf r*ion, wlio had us taken 
m un automobile as far as the road went, and pro 
vidrd mules and a guide to take us along the trail 
The car stopped in the midst of a beautiful forest, 
where Daniel Rios and his brothir auaited ua with 
the animals Now began a journey up and down 
the sleep hilK through fine loimlry, but tiring to 
people who had not ridden for a long lime It was 
quite lute when we reached Siimhal, which proved 
to consist of a single poor ranch 

Although we were nearly on the tropic, it was 
cold and misty, with condensed moisture dripping 
from the trees We pitched our little tent, and 
rooked on an open fire outside ITie next day we 
proceeded up the gulch, and soon found Mr Har 


rington*B locality The fossils are in a peculiar 
green rock, which readily breaks into small blocks. 
There was no trouble m finding specimens, but 
nearly all were beetle wing-covers, which are not 
very satisfactory for classification or stratigraphy 
Nevertheless, we got a fine little fish, representing 
a family of armored cat fishes not before found 
fossil, part of a male intket, showing that in former 
times these animals sang as they do now, the forceps 
of an rarwing, spriiis of Hemiplera, and other 
things of interest Some of the l>eetle elytra are 
elegantly marked with striking patterns 
I1ie life of this region i*^ of a sem it topical type, 
with immense trees but no jialms (exiepl in the dry 
lowlands), many green parrots (Amazona aestiva) 
hut so far as we could sec, no monkeys. Great 
snails, common under the trees, proved to belong 
to a little known species not represented in North 
American collci lions I was able later to publish 
the first good figures of this Hhell A small butterfly, 
picked up in a chilled condition, turned out to be a 
Brazilian species new to Argentina, and the same 
was true of a conspicuous scale insect The common 
shrubby groundt«el growing by our tent was called 
Sen^cio hmsUtensis 

I'he Human hide of Science 
I have given only a v< ry brief sketch of the 
Siberian and Argentine expcditioiiM, but enough per 
haps to show what wt met with, and how it was pos 
•tilde to ottain Nothing stands out more 

dearly limn the kindness of the people with whom 
we had to deal, and among the various gams, we 
count jncHt prer iou<t the friend«iliip of those who 
aided us Stienie, from ilb very nature, is inter- 
national. and ixrhaps those who wish to promote 
intcrnaliuiial fnend^thip cannot do lietter than focili 
talc •« lentific intirtoiirse lielwcen This is 

miwt effertive when earned on privalely, among 
indiMilimlM, rather than tlirough formalities and cere 
moniai Not only will stientifn workers aid one 
anothi r. hut non sen mIiIm ]>eoplc gladly lend their 
aid without ixpetlalion of retoinpriihe 

fnmi (he standpoint of the individuals participat- 
ing in an expedition, whrtlur in search of fossil 
insects or the Holy Grail, there is the immense sat- 
isfaction of having an ohjcitive to be attained, com- 
bined with the certainly of interesting ex|>enenres 
by llie wav lliere is no better means of education, 
alwB)s provided that the prerequisite courses have 
lieen taken The prercquisiti loiirses in this case 
are those, formal or informal, which have stimulated 
a love of man and nature a reasonable understand 
mg of human and Munlific problems, and a desire 
to learn 
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A GROUr OF VObSXL BLhlLlS 

Theat (niervifing /umIs. oniaricd about seven tunes so as to present detad^ were located at 
Sane/ial, Argentina, by € L Harrutgton, a geologist of Boliwt 



FOSSIL IN^hl 1 WllNGS FROM MIlHIIA 

Thev are enlarged about 2% fwn-f l^mn LihT 1 imiippliilns ns uIiih I'erFai Rii nr 
McEtarrrcupiH oplims. LowiJi Ujt Pin m rrfrarta Lu^^FJl UitiiT PlulaRra Luiliann 
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The photograph ui the insert ehowt Frank Lockhart winner o/ the speed dassic held this jrear on the Indianapolis race track 

Guinea Pigs of Motordom ! 

How Automobile Racing Gives Us a Longer Ride for Our Money 

By Nell Ray Clarke 


0 one would think of the automobile 
race track a^ a practical laborator) >et 
that what it ha^ bet une It i» in 
reality a proMng ground of idea^ out 
of which the bibt are aorted for future 


tuc possibly by the general motoring public 
It IS a dangerous pastime this furu us docking 
off ( f more than a mile and a half a minute Ihrre 


are thousands of dangers — that f speed if a tol 
lision of skidding of some Inken part of the 
machine causing it to get beyond the control of thi 
dnver tven a sparrjw flying aertss the track has 
been known to injure seriously the eye of a driver 
There u the Hanger from Are and frein the bursting 
of a gasoline tank which invariably burns the dri\< r 
Someone has called the clri\rrs the guinea figs of 
moiordom m aning that they are used in the auto 
motive world just as are guinea pigs in research 
laboratories fur trying out experiments 


MuUin Smaller Than Ever 

Racing IS a ti<«t of speed but still more important 
each year is endurance — endurmce of car and dnver 
It u a test of vaUrs mKc bj rings crankshafts oil 
ing lystems, tires ignili ii sparkplugs gasoline and 
Other mechanical and lechiRil d tuK It is albo 
a test of a man's capa ity for stinhng physical 
punishment over a track thit 1 iii] s him contmu 
ously for flvo or six hours c f h s I nerve his 
courage and of the response of his ruubde& to the 
Will of his brain 

The 1 ITS are stripped for action Thty art little 
and lube wuh canoe like bodies Tley arc sir 
tnally m Hors ( 11 wheels Thrir steel or alunniium 
bodies art s n ewhat 1 n^er than a man is tall 
■tream lined Ic tffer little ir no resistance to the 
wind and so nirrow that ihe driver figuratucly gets 
into his seal with ll r nd jf a shoehorn The dash 
board in front of him is hirdly widtr than the nm 
of ) IS steering i^htd ii d ofuntimeb a portion of 
thi« r m IS cut out to cnil Ir him to scpieeze into the 
neat 

Pr manly the race is a tr«^t of the cnginc^ers the 
men hose ideas are Leing tried out It will tell 
each whether his yi ir of re** ir h and labor have 


hem wrrlh whik or whether there have already been 
later divdojiments which is ill render them useless 
Mo one Hatihfs the races with keener interest than 
these engineers who helped disign the motors and 
usually they art to he foui d down in the pits with 
the boys where they can watch their inventions 
at l 1 >He quarters One may have contributed a spark 
plur^ another a vahe another a cam a piston nng 
or a Biiperehargtr but they aie all at the race for 
some brain child of theirs is strutting its stuff be 
fore the automotive world 
In the first rare on the Indianapolis speedway m 
1911 the motors had a displacement of 000 cubic 
inches or under The rate was won by Harronn 
driving a aix cylinder Marm n with a piston dis 
placement of 4471 culic inches — five limes larger 



ADDING THF FINISHING TOUCHfcS 


7 M 0 1 m of Petrr dr Paota n eight cYftnder Duesenherg 
rtter i f h nos stH Mig iwmhlrd when the other wm 
wtrt i/ualfjing for tie ace anl if ch althoagh stdi sti§ 
fi sh I in fjth place 


than the motor whuh finished first in the 1926 race 
— and the aierage speed was cnly 74.59 miles an 
hour In those clays some of the pistons measured 
from 4Vi to 7 mthes high and were about the six© 
of a quirt cup Tocky (he pistons are about the 
size of milady s box of rouge 

The motors this >ear are about half as large as a 
Ford motor 9n^ cubic inches — smaller than motors 
have ever been in the history of racing They are 
there with the horbep iwer h iwevcr TTie winner of 
the lace Frank lockhart a young Pacific coast 
Lochmvar by driving his ear at a speed of 115 48 
miles an hour, established a new track record for 
a single lap The furroer record of 11428 miles 
an hour established last )O 0 ttr by Peter de Paolo was 
made in a car with a motor one third larger than 
thou m the cars entered in the race this year 

Speed Steudily Increasea 

The average speed of 9468 miles an hour main 
tamed by the winner of the race this year is not as 
high as the average speed of the winner of last year's 
race — 101 13 miles an hour Attention should be 
called to the fact, however, that the motors were 
brand new and almost in an expenmental stage, and 
It IS believed by experts who watched their per 
formance that t^y give pronuu of surpassing m 
speed and performance, when they have been per 
feeted, the type used during the three preeeduig 
years 

"During the war,” Mid one authority, (Fred Dues 
enburg), "the Government asked automotive migi 
neers for a powerful engine, so we got together and 
pooled all our ideas By ulectuig the best we could 
offer, we finally developed on engine of about 900 
cubic inches whidi developed 203 honepower We 
thought we had done a pretty good job Today* 
just eidt years later we have produced a motor one- 
tenth tMt aue which develops almost the Mme horu 
power” 

To encourage Just this kind of efictency* os well 
as to derreau speed and ronsfqurntty the danger to 
human life attendant upon the race, track officials 
every two or three years have decreased the piston 
displacement of the motors to be entered. In tpile 
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of tbit foot, however, ibe ipeed mode on the track 
hafe steadily increased 

Another authority, Harry BAiller, furnished these 
speoficatioiis for the details of his motors and the 
other entries vary httle therefrom* 

The engines have eight cylmders in a line, ar 
ranged in two blocks of four Hie combustion 
chamber is semispherical There are two valves lo 
each cylinder, two overhead camshafts and spur 
gear dnves The crankshaft » counterbataiKed, and 
there are five mam bearings The bore is 23/16 
inches, the stroke three in^es, and the piston dis 
placement u 90 2 cubic inches The weight of the 
car complete is 1,400 pounds, the length is 119 
inches, the wheel base 100 inches, and the tread 52 
inches It stands 37 inches above the ground at the 
radiator, the height at the seat is 20 imhis and the 
body 18 18 inches wide The car camei 4^4 gallons 
of water, five gallons of oil, and 25 gallons of gaso 
line 

In the mam features, tlie rating machine is not 
radically different from the passenger car fhe en 
gine la of the same general type, u has the same type 
of transmission, the same rear axle and differentia), 
and tht gear ratio, which ordinarily is associated 
in the lay mmd with the speed which a car can make, 
IS not essentially different In order to pennit the 
gas to pass more quickly into the cylmders the 
valves have a larger area in proportion to lyliuder 
volume Of c nurse, it goes vnthout saying (hat most 
of the parts have been mode with greater care than 
IS exercised for the bimk jobs and that thire is 
greater nicety in fitting the part*) together The 
supercharger ‘peps” up the speed about half again 
what It would he without that veiy recent addilion 
and It pushes the engine speed up lo between 6 000 
and 7,000 revolution** per minute 

The wheel diameter is 30 inche«i Fhe treads of 
the balloon type tires are smooth and >ery ihin, and 
the rubber along tbe sides of the tires is so thin that 
you ran easily sro the cords throuj^h it Ihe air 
pressure used w 35 pounds The chief improvement 
in the tires for racing cars during tlie years has 
consisted in getting substances to harden the rubber 
so that it can stand the abrasion, to the sa* riiue of 
other factors which are desirable in tires designed 
for long use There wa^ less tire trouble during 
this year's race than ever before In tbe race the 
tires get much loo hot to touch — ‘plenty hoi ” as 



TWO RACING SPEOALTIFh 
Tor Tke Mtaenng wkerf u cat may m oi lo allow room for 
tha driver Bxcow A DwwHb^rg motor equipped iwlk a 
iuperdwger shown tn the center of lAe motor 
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A RACING CAR DLSICNFR 
Thit photograph show% Mr SchmuU drs gnrr of the Schmidt 
Spectals with one of htt extrenily p u iful yet jmoii borr 
rtctng car motor\ 

one mechanic expressed it and sometimes they be 
come hot enough during the grind to devulcani/e 
the rubber 

Rigaidleaa of their names, moHt of the cars cn 
tered m this years race were the cnations of Harry 
Miller, two of th< m being front wheel drive b Some 
manufacturers made adaptations of the Miller motor 
by substituting \alvrs or other dcMccs of their own 
creation, and then re christened the curs The remain 
ing cars in the race consisted of two Duesenburgs 
one of which was ibt much dibcussed two cycle jnli, 
a dolled up fiont drive (ord and three Schmidt 
Specials whirh were of French make using single 
sleeve salves in ihe motors 

Fred Duesenburg has pioneered for the American 
motor car in the straiji^l i i^bl motor the super 
I fiurger idea, and the hydraulic f ur wheel brake 
Die straight eight motor and the hydiaulic four 
wheel br^e have come into ordinal y use It is 
said that the supercharger will follow 

450 Milea on a Gallon of Gasoline! 

This year Mr Duesenburg tried out the two cycle 
engine The idea is not a new one for Bill Turner 
finished m a two cycle AmpUx in eighth place in 
1911 The new two cycle model is not yet eonsid 
ered practical, but this engine was acquitting itself 
with credit until a rear tire went soft and it skidded 
and hit the wall, putting it out of the race due lo a 
bent rear axle 

The supercharger on the Duesenburg cars i» a 
device resembling a great snail shtll attached lo the 
side of the motor, which sends the fuel flying into the 
motor to develop additional power for more rapid 
■peeds Thib is really a centrifugal pump rotating 
at bix to seven limes cranksliafl speed oi up to 
40,000 revolutions per minuti ^ It pushes the guse 
ous mixture of fuel and air into the intake manifold 
under a pressure of about Un pounds |>cr square 
inch above atmospheric pn^istire 

The front wheel dnve Milh rb another innovation 
this year, aie not entirely new for Waller Christie 
drove a car with a motor geared lo the fiont wheels 
before the days when auto rue mg fiu^d Indianapolib 
on the map Ihc advantage of the front wheel dn\e 
is that it eliminates the danger of skidding Hie 
liack of the car bimply iraiU after the front wheels 
It also enableb the designer to reduce the frontal 
area which is exposed to wind resmioncc by seating 
the driver murh lower in the car as well as lo lower 
the center of gravity In the average <-ar the back 


wheels push (he front of the car about — a sort of 
cart before the horse arrangement 

In the recent Indianapolis event the front wheel 
drive cars, although they did not finish the race, 
could take the curves at the same rate of speed that 
they could moke on the straightaway, whereas tbe 
rear wheel dnvt ^ hue! to slow down 

It ih evident that the goner'll tendency through the 
years in motor dc vcl ni for racing ears has been 
toward an engine of sin ill pisi m displacement, de 
veloping higher and higher p wir What has been 
learned in racing has betn upj lud to the passenger 
car and each year or two the m t >rs in our passenger 
cars have grown smullpr and sm ill r, but our speed 
has uicrcawd In oidiiiary parlance, that means a 
longer ride for our mom y, or more nulcb to lh< gal 
Ion Mr L F KcUering perhaps the foremost 
HulOMioUvp engineer in Aimrna luib said that there 
IS enough power ui a gallon cf gasoline, if il were 
used efficiently, to drive *1 1 c rd Ironi Dayton to 
Detroit a disiaiire of 450 miles Ihrre is )<t some 
thing for tJiCM. engine eis to work for Real fuel 
ec (UK my is the desire of all automobile drivers 
Those in the know believe that the engirirs in our 
pabbcnt>( r c irs are h^ing to smaller in the 

future and that m a few years we will be getting 50 
miles to the gallon rridily, with ut any sa nhee of 
speed Ihcy point lo the number cf small ears now 
in use in Furopc which b ist that mileage So 
highly are the? coi^inccrin^ fc iliires if some of these 
motors being develojied, that one automobile engine, 
manulac lured in Italy la now said to be al le to 
make fn m 7 (XM) to 8 (XX) revolutions a niinule 
At least it 18 safe lo pnciicl that whatever econo 
nucs of construe lion or factors <1 hafily arc found 
piactuable in racing cirs will ultimately conic to the 
joy riding public Ihe man whose motor f iiled him 
on the race track has perhajis contributed more to 
you and to me thin the man who won the race 
Through these very failuns automotive engineers 
are learning the weaknesses ind the flaws in their 
creations Thai knowledge power in tlieir hands 
lo better their output m the future ind to aid the 
pleasure nr drive r 

a Defects m our spoken Inn^uaf^c haie caused the 
United States Naty to dettfyp a ly^tem of com 
munication that is not easily misunderstood It 
uill be dtsenbid in our November issue 
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FXAMPIES OF FRONT r\D miMS 
The photograph at the * p iAjm i u W // r S/ rial that hdi 
the lead for 100 miles At the t f to t t U F ord u ith 
the motor geared to tf f t i h li 
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Clean Comfort in the Home 


How the Coal-burning Furnace May Be Converted to An Oil-burning 

and the Results of the Change 

By Imms S Treadwell 



IHL difficulties of th(. of a toal 

burning fuinotr hii iniiny ll is nut 
only npirs«ui> to pun hune a large 
quantity of fui I if^ually at a time wlieri 
thr houMhfdd liiiaiKr*i ure rather low 
but it IB also nccesHHiv to |k nodKiilly transport ihu 
fuel from tht storap^t bin I » the funiatr by hand 
and to otherwisr iiki luie of the hrali r The 
shaking down and iMiK\al of ashes is a dusty job 
and one that the house owner would bi. 

only too glad to (.ti aw ly from Fliese and other 
objei tinns to thi us( of ( oal as a house heating 
fuel have ltd muiiy 1 1 find a way out of th< difficulty 
At the prtstnt day htiuse htating by means of oil 
seems to Ih the solution to the problem Oil holds 
many advaiituj,tH It is tusy to oblain and to store 
and a well designid and properly lonstrutlid oil 
burner will optrule ihruii^hout an entire coM seanon 
without any attention whatsotier on the part of the 
owner 


How to Sflert an Oil Burner 

l^hen tht house owner is considering the insialla 
tion of home m w t\pe of heattr in his piestnl coal 
burning furnate iheie an two quislions that an 
uppermost in his mind llu first is * How dcus (ht 
cost of oil compare with coal ^ * 1 ht set ond ques 

tion IS “What is Iht btsi oil healing dtvito to in 
stall ^ 

A tonsideratioii of ihe cost of oil burners and of 
their installations as will as of iht accessories nec 
essary brings us to the t oik lusion that at the pn sent 
lime, there ih but little saving in cash thit can Ih 
effected. However there art many adianUj,<s on 
the Hide of the oil burner that would Itiid to ovci 
c ome even an increased cost 

A fair (omparison of the cost of a good grade 
of fuel oil as against coal ran bt ihtaincd if wi 
consider that 100 to 12^i gallons rfficitnlly burned 
will provide the ^uine amount of ht at os one ton of 
a good gndi of bird coal At 10 etnts per gallon 
or less aiiordinr to the market it is obvious that 
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there will be an actual saving of from 2S to 40 per 
cent in favor of the oil There is, however, the 
adchbonal tost of the pilot light, plus that of the 
t let trie current for the automatic control and motor 
For the pilot light, the cost of gas will average 75 
cents to $l 25 per month, and for eleetni ity, $1 25 
to S200 per month, making a total of from $200 
to $-1 25 per month Moreover, heat will probably 
be used at least a month longer each year because 
of the automatic functioning of an oil system on 


Solving tho Heating Phiblem 

It Is bat honu to want the greeleat 
comfort in one’s home, and ao the prob- 
lem c»f heeling the home m an e ffici e n t 
and healffifal manner is one that occupies 
a great deal of attention The merket hea 
recently been Booded with BnmerDUB types 
of od-bonung devices that are des igne d 
to be used m stendard coal-buming fur- 
naces The mtersst in t h ese has been so 
great that we have made an extensive sur- 
vey of the situation and this has led to 
the coodoucns that are put forth ra the 
accompanying article In the sdectioo of 
a home-h eating plant of die oil-bunung 
type, the average person should not feel 
competent to lodge for himself as to the 
one to buy Thm important detail should 
be left to some <me who is constandy m 
touch with the oil-bumer mamifactuniig 
field If any reader who desirss to install 
a new heating system will follow this 
article, we are qmto sure that he will have 
hide or no trouble with an otl-buming 
plant —Thm Editor 


I hilly moiniiigs and railing- when buildm,, a coil 
lilt would be too much trouble ll w this la^^t con 
sidrratinn however that makc*« an oil heated furnace 
de<4irabk for it provides an tven temperature in the 
house at all times indepeiidiiit of human effort 

The cost of a good iiiHtallation im luding a stor 
age lank of about 275 gallons lapaeity runs from 
150 to 550 dollars or even higher Although iherr 
are ehra|MT devices advertised it ib usually found 
(hat cither they are not as dependable or that the 
eost of tlic extras which are not included in the 
ad\erti*«ed pnec for the imchanisro when totaled 
Hill rdiM the complete cost practically up to these 
figures 

It IS obviously impossible for us to advise each 
individual reader as to the hjM of oil healing device 
thil IS to be installed We Inve illustrated on these 
liagi*H severdl tyjKs of oil burners that can be m 
st illed in stand ird coal burning furnaces Probably 
(he ImsI thing for a furnaer owner to do in order 
to determine the type of oil heater that he should 
buy IS to communiiale with ihi manufaiturer of 
the I cml burning furnace that he has on hand They 
will pn I ably l»e able to tell him just what type of 
oil burner will be most satisfactory for use in con 
nee tion with that heater Another good plan ii to 
gel in touih with a company of beating engineers 
They can act in the capacity of consultants and also 
as an intermediary between the consumer and oil 
burner manufacturer This latter course will not be 


any more expensive in the end because the company 
of heating engineers will get their commission from 
the manufacturer of the oil burner that yon pur 
chose Furthermore, their expertenoe with all types 
of coal burning furnaces ana with the installation 
of oil heaters therein will enable them to advise the 
consumer in the most mtelligent manner possible 

In general, there are two types of oil burners on 
the market today In one type, the oil is thoroughly 
atommd and mixed with air This process is 
earned through by means of an electrically driven 
pump Ihe other general type uses gravity feed 
It IS interesting to know that the United States 
Dipartment of Agnculture bos earned on numerous 
tests with these two types of fumares and the results 
of these an expnssed in the following paragraphs, 
quoted from a recent report of that department 

Good rombnstlon Essential 

* The tests rondui ted show that thi atominng tjrpe 
of burner js r in effic irncy and has Ir^ tendency 
to soot than the gravity tyjic FuiI oil will not 
burn readily when a flame is applied to Us surface 
and hime the oil must lie prepirrJ for (ombuntion 
In the gravil) fetd type some devue such as a hot 
plate i« necessary for volatilinng the oil In some 
types the plaU is heatid to git the fire started after 
whiih the heat of the oil burning on the plate is 
relied upon to keep it hot 

\ir is gencrilly brought into the fumare by the 
nalunl draft pioduied bv the chimney Ingenious 
methods hive been usid to induce an intimate min 
gling of this air With the viponzed fuel In general 
good combustion m not necured by this means Wliilc 
ihi prjiKJpli seems simple enough the fuel and air 
are nut mixed with suffic lent thoroughnesH to produce 
a good clean flame In the cheapest burners of this 
(la-s the burner is stuiud and controlled by hand 
The atomizing t)pc of burner includes tlu spray 
type and those wbich break up the oil by forcing it 
under pressure through a small opening air being 
siippliid to the flanu bv a blower or pump arranged 



. AN FFFinFNT TYPE 

After a has been emaUtfid oU is thrown from a spuiMlng 
disk through peri^eral breahfrs Thus a suirling motion 
u mperted to the mixed eases of oombustlon 
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A rOMHKOMfSL UNF VIK1IIOI) 

in thin type of barntr no speed »etting u ni/n ted The rxistu g gr te and hot are 4 /re/ ittoi f th t K ga e % drau i t th II r I i / th th ty r tart 
fuM^ mih fee brick guuag « refroetory surface which odds voiaiiltsatiun. of the otl tng tht 1 1 an n of tl c k at un ts t id ff it g g trill ft! fiim 


M> that It can be regulated Tbr ^pia> t>pi tf 
burner conAulB print ipally of an air and oil nozzlt 
arranged so that air from a motor dri\< n < ompresaor 
blowa diretily over the oil nozzle, creating a partial 
vacuum Thu drawn from thi oil nupply a finely 
divided oil spray in Bomewhat the same manner an 
gas 18 supplied to the cylindtra by the carburetor 
of an automobile The rate of feed u controlled by 
Uh air pressure and nozzle opening Automatic 
control with a thermostat u generally used 

"For the atomi/ing type, gas or elccintity or pos 
sibly both, ve required for ignition and electncily 
u used to operate the motor which drives the blower 
and oil pump unit 

“Gravity type burners ore mKtalled at a to^t as 
low as 30 dollars, but id addition to the objection 
of sooting and inefficient combustion, they require 
a high grade fuel costing more per gallon and con 
taming fewer heat units per gallon than lower grade 
oiU“ 

CJeonlineM an Attractive Feature 

After oil heating ha^> been installed, the furnaie 
man — be he owner or hired — is done away with and 
the idiosyncrasies due to indiMdual methods of firing 
are eliminated It is only necessary to start the oil 
heater in the fall, to set the automatic temperature 
regulator at the desired point and forget about the 
furnace for the re^t of the season 

Fhe fuel oil that is eraploved in connection with 
an oil burner is stored in a tank buried in the ground 
outside of the house A filler pipe for this tank 
extends out to the curb In order to get u good 
idea of the comparison between coal and oil burning 
facilities, form tht two minlal pictures described 
m the following sentences A tnnk load of coal is 
driven up to the side of a house, the coal chute put 
in position and bag after bag of coal rattles down 
the chute This nerve racking noise continues for 
possibly half an hour After the coal man drnes 
away, small pieces of coal are found within a 
radius of five or ten feet around the window or 
other opening through which the coal was intro 
duced These must all be picked up in order to 
keep the yard looking neat After the furnace has 
been in operation for some time, the ash pile grows 
steadily hi^r and higher An ra in comes and 
It away. He charges for Jiis labor Hie dust 


that IS nrcebbaiily stirred up during his work is 
most annoymg as it will Mft into the hou^ and 
Mttle everywhere that it is not wanted 

The other pu ture is far simpler An oil tank 
truik draws up to the curb and places a delivery 
pipe m the tube that connects wi h the home oil 
tank In a few moments, a hundred or mon gillons 
of oil have been delivered without noise dirt or 
trouble and the tank drives away This is the last 
that IS Men of the fuel, tithe r in lU original form 
or in the form of a burned residue There are no 
ashes to be removed 

In one of the types of burners that wt illustrate 
an ernuKified mixture of air and oil h shut down 
ward toward u surface df healed brieks that have 
been placed over the old grate and iround tlie fire 
box The reflected heat from these hnrks react'- to 
produce more efficient combustion With this type 
of burner, the bricks ran be rtmoved fiom the fin 
pit and the furnace used for eeial burning in ease 
this should be ncussary, due to a Umpeirary failun 
of the electrical supply to the burner un chanisrn 
Another type bhown is that in which practical!) 
the entire niedianism u Mt up in the ash pit with 
the ordinary coal graies removed Oil mixed with 
air u thrown from revolving or stationary periph 
cral orifices througli breaker-*, bceomeH volatilized 
and IS burned like a gas Ihe iiiee haiiical mixture 
of oil and air is soraetiines agitated further and 
projected toward a hot iron surface or u glow in 
refractory substance which aids mon complete <o»i 
buation A pilot light fins the oil and a thermostu 
TC^pon^ive to the heat of the rooms lontrols thi 
speed of the actuating motor 

A combination of the two tvpcs of burnerb de 
scribed above is also illustmted Tii this veiy effi 
cient unit, the actuating meehanibm is placed outside 
of the heater and a burner in the pit causes the 
combustion of the oil This particular sys'im does 
sway with the necessity of hiving brick liningb or 
specially conslnirlrd r^ractory bnfflcb 
There u one other feature to be found in con 
nection with oil heating that we must not fail to 
stress It IS one that will appeal to all as it enables 
the home owner to obtain more spat e for living or 
recreational purposes When a coal burning furnace 
IB used, a lar^e pirt of the cellar is taken up by 
tho coal storage bins The ash rreeptaeles that are 


u ntdssaiy put of tin furnaii ejuipinenl also like 
up Bpaei rill very nature of thi foalburniii„ 
fiirnuie eliminates the vilue c f tlie remainekr of the 
(illar fir unylhing t|si ihtn f'>r the storage of 
materialb that an not dimaged by dust and dirt 
All thib is not the use whin oil healing is Ubcd 
Ihin till Ik iter and its apparat h takes up only a 
very small pirl of the cellar I hi nmainder at 
once liciomes available for other purpoMb and ihe 
avenge home owm r, after inst illing till heat, usually 
takes advantage of liiis at onu It is not infrequent 
to find thit a billiard or card nom has been built 
m the place that fomurly was oeciipiid by the coal 
bins A very roniPiuciit laundry also can be located 
in the cellar PI ly riMiiiis for the children and 
other space savin,^ idi is will prcbcnt themselves 

Even lcinp«raturc Promotes Health 

It must n )t hf thought that tlie construction of 
buch rcHui s in a baMmcnt will be hij^hly expensive 
The eoi inrv is true Plaslc r Imard can be used and 
the walls < in I e papered nr painted at n low cost In 
many cases the man of the f imily will take delight 
in the woik entailed lu building these rooms 

^ith coil burning furnues of any kind, regard 
less of whether they be of the hut air hot water nr 
Hlfdin l)pe the fumes from the burning coal arc 
bound to get into the housi and to cause a disa 
,,retdblc sclllement of dust This is not only bad 
fioin in esthetic Htind[>oint but the effcibi of 
ihi fumes on health arc dc teiimenlal W ifh oil heat 
ing all of thib is done awiv with The house » 
alwayb healed at an even feuifcrituie due to the 
ihermostitu regulation possil le and in this manner 
hesUh IS agiiii prom led It has been said by those 
who hive ncier invesii^ tit d c il furnac es to any great 
extent that oil liurncis are noisy m operition I his 
was Hue if NOim of the original tyi>cs but Tcceiil 
impiovcracnts Invi done away with tliib and other 
d( fitii m Uh and the publu todiy can puichisc 
welldcsqncd oilbiiiners that will operate with the 
greatest cflieiency and with tlie least amount of 
trouble and attention 

1/omic physus protides th Jty to the hidden 
eerrc/i of the atom In Us evci/t I Uatt the atom 
dors some n markable ^stunts * S >rtn of th e 
Hill he i xpUitaed next month lyu noted physuist 
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A MINE ROOi! COl LAPSES A SUBSTITUTE FOR THE MULF 

The txcttvaiun of wan itf* undeHying etrotm of tool frequ^niiy caai«f heavy nettlemenu The male working eating itabled thouMonds of feet below gromnd M a muM mu ona of 
at the turface Thu thowe amcA a eettlement aided by a bursting water main the cunouUea of mining Now a storage baUery locomotive hauls the coat 


Uncle Sam, Spendthrift —V 

Waste in the Mining, Marketing and Using of Coal, and the Remedy 

By J Bernard Walker 


H 


|AVF you ever senouily consiclrml how 
largely not merely the comforts hut the 
hart necesHities of your daily hfi arc 
dependent upon coaP Do you live in 
a city^ If BO, note (hi following facts 
Your daily life begins with the ptesmng of a hiiUon, 
in iiBponse to wiiuh coal, m thi form of clictnc 
light, answers your call The southern grape fruit 
with winch you start your Lrrukfa<H is on your table 
because ice and the locomotive, in order to get it to 
your table have lonsumed an amount of coal equal 
to tht wei^^ht of your grape fiuit Coal as power 
cariies you to >nur factory or office if to the factory, 
your labir is aided by coal through a power driven 
machine if lu ihi ofhee you art lifted to your floor 
by coal acting llirough an clu trually operated ele 
valor By the wiv this verUeul Iransportalion ser 
vice ronsuincB m Ntw York City alone, 250 000 ions 
of croal per ir 

If you have tin inehnalion and means to be up 
to date, your home is replete with many kinds of 
labor saving clutii til) driven appliances for the 
operation of which v ii ore indebted to that silent 
but everpresent friend king (. >al ’ 


Fertilizer From (oal 

So great is the contribution of loal to the daily 
life on the farm as to justify ilir hLoIi ineot Phe 
alory if wheal js the story of eual lo provide 
modern farm machinery invoIvcH the uhc of coal 
}n mrhing tin ir ui out of the ore, in rediic ing the 
iron t(» Nletl and in fashioning the steel into the 
barrow ami tin* ph ugh We bear much in these d lys 
about nitrogen feitilizcrs, of whuh hundreds of 
thousands ol tons arc used every year on our farms 
Tlw nitrogen is a ) \ pr iduct of the coke oven and 
one hundred and thirty tons of coal have to pass 
through the oeeiis 1 \ rodun iOQ tons of coke 

We are proud anti justly so of the Americain 
harvester and ihreshinp machine — coal has made 
them possible The movement of the country's 
cnorinms crops to market could be accomplished 
in no other way than by our railroads, which are — 


and for many decades lo come, at least in the wheat 
growing districts of die west will he run by coal 
Coal drives the flour mill and for every pound of 
bread it is necessary for the baker to burn up one 
third of a pound of coal 

1 he United States ( oal ( ommission says that be 
tween 40 000 and 50(K30 tons of coal invisibly 
reaches our table every dav but even that amount 
18 small compared with the annual production from 
our mines of 500 000 00(f tons of biluiiiinous coal 
Of this total, 28 percent goes to the railroads 25 
percent to the boiler Iioums of factones and mills 
15 percent lo the coke ovens and gas plants 10 per 
cent lo the homers of the |)copU 7 percent lo the 
stc c I plants 7 percent to the power houbcs and street 
railways 4 percent » exported, 2 percent provides 



MACHINE REPLACES THE MAN 
The coat-cutting machine now eases lAa tabor of the miner 


power at (he coal mines, and the lost 2 percent repfB> 
Bents steamship fuel 

Truly, the dependence upon coal is not merely 
countrywide but js all embraeing Hence the ques 
(ions of the reserves of eoal in the ground, their 
ultimate exhaustion, the rate at which they are being 
mined and consumed and whether they are being 
mined and used wastefully should be of the very 
deepest contern to every American cUi^ 

Skimming the Cream of the Coal Mmee 

The entire coal resourccB of the United States, 
exclusive of Alaska, have been estimated by the 
United Slates Geological Survey at the enormotia 
total of I 535 090 990,000 tons, which is nearly one 
half of the total resounes of the whole world Ihu 
estimate was madi in 19H The annual consump- 
tion of bituminous coal was 417,111,112 tons in 
1910 and 579,185,820 tons in 1918 Tbe total pro- 
duction in this country from the first opemng of 
mines to the end of 1918 was about 13 billion tons. 
Comparing this with the estimated eoal reserve of 
over 3 515 billion tons, it would look as though the 
last thing the United Slates has to worry about ia 
the exhaustion of its coal supplies 

But, when we look into the details of the coal 
situation, we find that it u not so favorable as tho 
naked figures suggest In the first place, of the 
inonuous total given above, only 21 billion tons 
represents anlhraute and less than half of the total, 
or 1 441 billion tons is straight bituminous coaL 
The bslance is made up of semi bituininous, sob- 
bitunlinous and lignite Furthermore, during the 
years in which the country has been mining coal, it 
has naturally mined the best coals and Hkm wfaidk 
be nearest to the manufacturing and indostiul cen- 
ters As Dr George Otis Smith, Director of the United 
States Geological Survey very pertinently has sUted, 
”To the coal eonsuroer on the Atlantic Coast, the 
average life of America's great cool reserves means 
much less in dollars and cents than the approoehing 
exhaustion of the fields that lie nearest hu boiler 
house • • •** The tonnage remaining in the great 
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pfoAMmg lltfldi of the out li to kmited «• to nuke 
eoftl-taving a topic devcrvmg the best thou^t of 
thoee ooocenwd lo power generation Mr Leaher* 
anotl^ authonty* tayst ^The production of one 
billion tone of coal (aa againat the present produc 
tiOB of say 500 million) in the Unit^ States in one 
year, is to be expected in the not very distant fu 
ture.^ 

Aa in the matter of our oil reserves, so in the case 
of ooal— we have been slumming the cream by nun 
ing OUT best coals and leaving lo posterity those 
which are of lest value and will cost more to re 
cover and transport In 1881, the Pittsburgh bed 
u Pennsylvania was yielding 10 milhoi) tons a 
year and the life of that field was considered to be 
a matter of 30 generations As a matter of fact, if 
that rich field contmues to be mined at the present 
rate, the exhaustion of this, the largest coal bed in 
Pennsylvania, will take place vnthin not 30 genera 
Hons, but one Again, the Georges Creek field — ' 
the main source of coal in Maryland — was yielding 
two nullion Ions per year in 18M and was estimated 
to have a life of 150 years *To date,** says Dr 
Smilh, **80 far as the big vein is concerned, the field 
It regarded u almost worked out ” The estunates 
of the life of the famed Pocahontas field have been 
reduced from four or five generations to two or 
three The above are the fields which produce our 
choicest industrial coals, and although the outlook 
IS better in the coal fields of Ohio, Indiana and 
Illinois, the coals arc poorer and more remote 

Huge Loss of Coal Avoidable 

Since we are uning up the best of our coal at a 
rapidly incrca^^ing rale, the question of ec inomical 
practice in mining below ground and in the use of 
coal aliove ground lakes on very ^riat impoitance 
Are we wasteful with our coaP Is tin re a call for 
thrift in the mine and the factory ^ Most assuredly 
there u a call fur thrift in the mining of coal for 
in a repoit made iy the Bureau of Mines to the 
United Slates Coal Comniiiwion in July 1923, wc find 
the following paragraph ‘ During the last 10 ycar% 
when the average produrtion of all bituminous cool 
in the United States was 183 million tons per annum 
there was lost each year a total of approximately 
250 million tons of coal Of the total loss, approxi 
mately 140 million tons could have been avoided if 
better methods had bten employed* 

In 1912, the late Joseph A Holmes First Diiector 
of the Bureau of Mines, ntated that, “in mining coal 
in the Lnitrd States probably one third of the bi- 



A MODhRN COAL BRhAKER 
Here tht cotd pastn lAroaaA the breaker ukrre U u ioried 
to sue, cleaned and deiitend to coal traini 


luminous coal and about one half of the anthracile 
coal are left in the mine, and at as cHtimatid that 
since coal mining began, two billion tons of anthra 
cite and thne billion tons of bituminous coal havi 
been lift in the ground, under conditions whuh make 
future rcKvery highly impnbibli 

Losses in mining may be < ^nsidere^l as those 
which an unavoidable and those winch are avoid 
abli Unavoidable losses an tin se m which it is 
impassible, profilibly lo sefiarati llie coal com 
pUltly from the impurities either in tin mine nr 
HI the coal cleaning establiHhmints above ground 
Other unavoidable losses occur wlun u coal bed is 
loo thin to work profitably, or win te, in i thick lx d 
there are faults and disturbances or a dangerous 
or treachercua roof, or where overhead wiUi courses 
would render it dangerous the men employed 
Avoidable losses are tho*u due 1 1 iinprojier me th 
ods of mining bid en^^ineenni^ in cany mg out those 
methods, careless cleaning f llu e< il excessive 
blasting which blows llte toal into dust poor mtlh 
ods of transportation sueh as luilin,^ the pit ears 
too high, using ears with eiaiks or doors that let 
the fine coal sift out, and leaving unmeessanly 


large supporting pillars, the coal in which often is 
nut reeovereel — this last representing one of the 
greatest looses in mining 

Having considered the eauses of waste and the 
remedies thciefor in the mining of coal let us turn 
lo the consumer and ask whethir the future holds 
a promise c f ec nomv in the < onsumption of coal, 
comparable to that whieli as we saw in our last 
chapter ran be nulized I y more scientific oil refill- 
ing and mure econumual niuUirs 

Railroads Increasing Ffileiency 

Wc are dealing in this story inuinly with bitumu 
ous coal of which, as we bivi veen, the United 
Mates contains some 3 500 billirn tons as against 
21 billion Ions of anthracite Limitations of space 
prevent our considering the possible rconomies that 
can be secured in the various industries which are 
the principal users of biluminous coal It will suf- 
fice to siiow what has actually bun done in tSe re 
duction of coal consumption on one particular rail 
road, the Dtlawore and Hudson, lo whose president, 
Mr L F Loree, we are indebted for the following 
slaUinent Ht tells us that in 1915, the typical 
freight locomotive of his road was using saturated 
steam sliding valves and single expansion rylindem 
In mov ing 1 000 ac tual gn ss ton miles ineluding its 
own wpi^hi ( n a 0 5 |M ii ent grade at average freight 
tram speeds this locomotive cinsumed IfO pounds 
of coal Ihe firM marked improvi inent wan ilie ap 
pliealion of sujier heat and the substitution of piston 
v lives for sliding valves I be fuel < nsumptivn of 
this ei pne in doing the same w irk was 1 iO pounds 
In 1921, there was I roii^lil out the }Jjrntt> Allrn^ 
with a water tube type i f firebox super heated 
htcam, and multiple expansion eylindtrs with Urge 
valve and perl opeiiii gs I his engine doing the 
same work undi r the same opr rating eondiUona, 
redii ed the fuel eonsuinplion to 55 p unds of toal 
Thus the same work is d vne with a rerliie Hon of coal 
eunsuniplion within ten ycuis from loO pounds to 
55 pounds and bo it remeiiilxTed that 25 perc^t 
of our t numinous ee iI is < oiisunii d on the railroads 
By sill h siuntiiie designing coupled with intelligent 
birnilor ee one lines m varying degrees can be 
secured throughout e»ur industrial life 

In our A 01 ember /viue ChapUr h I of this series 
on consenalitn tail appiar It uUl deal uuh 
the lepltrahle extinction of name of our finest 
fisfune% as the result of the spendthrift extrava 
fiance of the patf 
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TiIL VALln ( » IHL SKAGIT KlVU IN THL StAT> OF WASHINGTON Is A TVFirAL GlAdAL VaILCT U SuAPTD IN ( ROkN-SUTION 


Little -known Ice Ages of Great Antiquity 

Most People Know of One Glacial Period. But There Were Several Before That 

By Albert G Ingalls 

H ” FOLOCISTS usrtl to btluve that iti the 
beginning tin earth wqb molten and 
that It eookd down all through the 
geological ages, until rorn^rativtly n 
cLDlly, oa geological time w reckoned, 
when It reached a point where the glacial period ar 
nved Today we know this belief to be wrong 
While most modern geologuts still belie\r the 
juvenile earth was molten they know now that the 
glacial period which came about half a million 
years ago was only the last of a long senes of (,lacial 
periods which began comparatively early in gcolog 
ical lime — say, something like 500 000000 years 
ago 

Usually It IB thi glacial jieriod of the Pleistocene 
Epoch — less Uinn a million years ago — that is meant 
when the geologiirt says the” glacial period Ihis 
however, is only bi uuse wi know thi^ glacial period 
best, and because for a long time it wss thought to 
have been the only one in the larlh^ history 

Our Preoent Cbmato Is Abnormal 
To establish a proper sense of lime proportion, 
the following ice ages art known to hive occurred 
In the Pleistocene Ppoch the icc BpO just mentioned 
began about 500,000 years a^o and ended in our 
latitudes, about 25,000 years a^o In ( ncnlind 
and Anlarctic'i it has not yet ended Other icr ages 
oct u rred in the Eocene I: po< h about 20 000 000 
years ago at the end of the Tnassic Period of the 
A^e of Ri pi lies" 65 000000 years ago, early in 
the Permian Period, shortly after the greatest coal 
forming perod about 90 000,000 years ago, at the 
end of tht Devonian Period (“Age of Fishes”) 

120 000 000 vcirs a^o in the Ordnvnnan Period 
(marine invcrltbrates) 190 (XK) 000 years ago, in 
the Cambrian Period iOOOOOOOO yean ago and 
in the Archaean Fra (* Age of Primal Life”), at 
lea^l 500,000 000 years af,o 

Life then has ixpemmed many periods of cold, 
at least in parts nf the world and triumphantly has 
survived tium all In fact many scientists believe 


the lie ages bad much to do will) hastening evolu 
tion, through increasing tht struggle for cuslencc 
Recently a notable book, seini scientific semi 
popular, cojiceriiing ice a„es was published * Ice 
Ages,” in fact, is its title and its author is Professor 
A P Coleman of the University of Toronto No 
such book has been available before Professor 
Coleman has spent most of Ins life studying the evi 
dtnees of past and prc*.ent glaciation He has trav 
elcd on every eoiitinent lie has probably gained 
a more rounded knowledge of ice ages than any 
living authority “Ire Age** ” (Macmillan and Com 
pany, 1926) is a summary of his life investigations 
Instead of beginning with the earliest known ice 
age Prof Coleman begins with the last and then 
works baikwards in geological time We are not 



■VAHVtS 


PLnSTOCENE fLAYS NEW JERSEY 


Portwa are annual iayera of h/i and day dfpeaited m Utkea 
bordering retremttng ice akettM They are hha tree ruifi 


now living in the earths normal climate. Prof 
Coleman points out, but instead we are probably in 
the closing stages of the Pleistocene ire age The 
fossil record found in the rocks proves that in the 
main the worlds climate has been hotter than at 
present 

Perhaps we take too fully for granted our salubn 
ous climates Do we stop to wonder how the earth 
came up through half a billion years without losing 
Its animals and plants because of some cataclysm, 
some even lesser accident^ Life is possible only 
between very narrow ranges of temperature Had 
those ranges been transgressed rather swiftly, life 
could have been destroyed as one accidentally de^ 
stroyi the life of an ant on the sidewalk That a 
little globe like the earth, exposed on all sides to the 
cold of space, should have maintained its tempera 
ture within the narrow limits of 32 degrees and 190 
degrees Fahrenheit for half a billion years u a 
most aslomshing fact when we come to wci^ it 

Ice Ages Aided Evolallon 

Yet to man and other forms of life, ice ages have 
been most significant For each of them constituted 
a severe test for living beings Only the fittest m 
vived them Fvolution, nearly stagnant m the long 
stretches between them, must luve speeded up 
enormously at such “hard" tunes Many believe 
that but for the lost i< e age there would be no human 
beings on earth There would be apes And, sug 
gests Prof Coleman, “It may be that the races of 
civilued man are nurely evanescent phenomena 
bound up with the bracmg climates of a brief loe 
age, to sink, after a few more thousand years, into 
a state of tropical sloth and barbarum when the 
world shall have fallen back into its usual relaxing 
warmth and moisture '* The Universe; the nm, even 
the earth does not care whether roan contmuee to 
enst and advance or not 

In the last ice age, that of the Pleistocene Epoch, 
the loe spread over Canada and our northern statea 
four tunes The ice was doubtless more than a mile 
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in vertical thickoeu At each of these four ad- 
vances the southern boundary of the ice stood at a 
different place because the four ice advances were 
lot equal in strength 

Between each of the four advances or stages the 
;reat ice mantle melted back to the north, in some 
lases as far as it has at the present date — possibly 
farther These were the **intergUriar* stages, and 
lome of them lasted in themselves from .10,000 to 
L50.000 years 

Now we go back forty times as far as the begin- 
ning of the ice age discussed above, to the Eocene 
Epoch when the ancestor of the horse was the sixe 
of a fox and had five toes, and man’s ancestor was 
not yet even an ape The ice age of the Eocene was, 
ftowever, a minor one. Glacial dnft of that age has 
been found in British Columbia, also at RidJ^way 
ind Gunnison, Colorado, again in Australia and in 
Antarctica, in the latter of which an ice age — that 
of the Pleistocene Epoch — still lingers. 

The ice age of the Eocene, 20,000,000 years ago, 
was probably limited to elevated regions and httle 
importance would be attached to it were it not that 
it had so great an effect on organic evolution It 
cooled the earth’s warm climate and probably ex- 
terminated the giant dinosaurs that had long domi- 
nated the earth Thus the tiny maramals inhented 
the earth, rapidly making the best of it, evolving 
into the mammals of modem days. “But for the 
alight dip in temperature,** says Prof. Coleman, 
speaking of the ice age of the Elocene, “too amall to 
be called an ice age, who knows but that some elect 


form of dinosaurs might now stand at the bead of 
land animala and aome pterodactyl rule the air*” 

Most significant of all icc ages was that of the 
Permian Period about ninety million years ago 
Strangely enough, ita greatest extent was not at the 
preaent polea of the earth, but in India, Australia, 
Afnca and Brazil. It was a great surprise when 
geologists found glacial deposits in these unexpected 
places, and saw that they contained the same boul- 
ders of granite that we find m our northern fiilds 
today, incorporated with what had once been glacial 
clay or till, into solid rock — and between such de- 
poails of “tinite** found layers of coal formed dur- 
ing interglacial stages of ninety million years ago 

Prof. Coleman visited India where he was able to 
measure the direction of movement of an ancient 
glacial cap of the Permian Period by the plainly 
visible sinations on the surface rocks of that day 
“The crumbling facse of the tiHite,” he says, “might 
well have been boulder clay by die shore of a 
Canadian nver “ In Afnca he found much the same 
evidence but it was even more widespread than in 
India. So thoroughly consolidated was this ancient 
till that he says, “Attempts to break out pebbles 
from the matnx were usually failures, since the frac 
tures passed through matnx and stone impartially ” 

Soatbern Africa Under Ice! 

There is ample evidence that the Permian ice age 
lasted through 2,000,000 years, for the African lilhte 
accumulations are twice as thick as the tills of the 
last ice age The glaciated area in Afriia probably 
extended northward even to the present equator, 
thus covering all of the southern half of Africa 

In Australia the essential features are similar to 
those in Afnca, even to the existence of interglacial 
beds Here, too, the ice moved toward the equator 
In Brazil, Argentina and Bolivia during some of the 
Permian Period, there waa an ice rap 2,.180 by 1,100 
miles in extent Other evidences of this ancient 
glaciation may be found m Nova Scotia, and at 
Squantum, near Boston. 

“It IB not surprising,** continues Prof Coleman, 
“that the life of the world suffered great losses diir 
ing these changes of climate, clearing the way for 
great advances when the glacial hardships were ovei 
But for thu rude interruption possibly gigantn 
insects with large brains might have led the world 
intellectually in later tunes instead of vertebrates 
Knowing how eflicient and ruthless are the uwtimUi 
of our tiny modern inaecta, the thought is somewhat 
appalling.** 

The ice age of the Devonian Period la not very 
important, and we must also skip those of Silurian, 
Ordovician and early Cambrian times. In the Ar- 



CAMBRiAN PLRfOD TILLITL, UTAH 
Clonal rfri/l boulders of gneiss and i/uortsite in former ciori 
three hundred miUwn years old^ now whoily coutolidaiea 


chaeun Era not long after the earth's < rust was molten 
we find evidences of another glacial period similar in 
intensity to those of the PlemiotTne and Permian. 
The inoHt striking of these exists in Canada, where 
the ice of the Pb isloi’ene, which came 500,000,000 
years later, actually laid Imre some of the lilliles 
of its earliest known predecessor ' Near Cobalt, 
famed Canadian siUi r mining comp, tillites with 
striate<] surfaies and angular rock fragments are to 
he found Prof Cxileinan states that “the glacul 
origin of the Cobalt tillite is as well established as 
that of any other ii^ age ’’ 

But we cannot go further Enough evidence has 
been addud^l to show that the earth was not, as waa 
formerly supposed, in an uninterrupted state of 
warmth during its early and middle life, any more 
than it has been in comparatively recent times. Also 
that there have been many relatively short penods 
of cold, and that these have had an especially 
significant effect on the evolution of animal life, 
culminating in man himself 

What caused the nr ages ^ Of this, man is still 
Ignorant In his last chapter ProC Coleman reviews 
the several theories that are worthy of consideration. 
But he says, “No theory is generally accepted. The 
opinions of those who have written on the subject 
are hopelessly in contradiction with one another and 
good authorities are arrayed on opposite sides.” 

Someone once surveyed the whole of glariological 
literature and counted 77 theories that have been 
proposed to account for ice ages — or was it 777^ 
Who, then, dares add another? 



IC&WORK PERFORMED NINETY MILLION YEARS AGO STRIATED HOCKS AT KIMBERLEY, SOllfH AHtlCA 

^ migetor of the Permian Period striated and poUshed tkU rock in AmstraUa exacUy as 4he The gtaaer that smoothed and scratched this rock might eastir have done i/i work 
iieiMteeona gtacten poMod rocks onfy ona hundred thousand years ago Greenland yesterday, for the evidence, despite Us great antiquity, is just as obvious 
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t\( WAflNO DIRT AM) RLHOVINO Kl BBISII WORKING ON THE SHATTPRED ROCK 

Tht ilnm hoi I a bunly rngaitd ui rrmoumg Ike earth The derncki i me 0/ them The bloMteJ stone u Acinf nmovej by the Ueam thov h Many Mcate pane are thomi, amait 
uppon d of rueet Irvrt on tunbrr loven are kandUnt the rubbuh ung filting and tubtegueat kouting by one ol ike derneht at street level 


Huge Job of Solid Rock Excavation 

How Engineers Drilled and Blasted Through 50 Feet of Manhattan Rock to Reach a Firm 

Foundation for a 45-story Building 

By Frank IF Skinnerf i onsulting Engineer 


ITIIIN a fiw months the new tenants of 
offices in Uir 45lh story of the New York 
Lift Insurance Building will have 
from their windows, a wonderful view 
of a metropolitan panorama unrivaled 
in the world This they will see from a point 100 
feel or more directly above the place where once 
stood ^140 feet above the pa\emtnt the exquisite 
figure of Diana that dominated the Madison ^uare 
Garckn Building 

This histoncal structure so inseparable fri m 
many pages of New York s history has been ruth 
lessly demolished and great quantities of the ground 
beneath its foundation havi been removed to make 
way over the whole area of a full sire city block, 
for the sub<itniLlure extending four stones below 
street level of the new skyHcru|»er Thi^ involved 
the excavation of marly 150000 cubic yards of 
earth and stone from a pit 72 fcit deep The method 
and appliances for its safe and rapid excavation 
U the heart of thi ^reat niy with ut injury or 
danger to life or property was a worthy ingmeering 
feat It 18 all the more notable because it was ac 
complishrd so easily and simply dincted by skill 
and expericnie that coordinated in army of men and 
tbe most powerful and improved machinery in effi 
cient operation 

Pit Kept Clear of I>rmrka 

Although few buildings in New York ba\e four 
stones below the street level, yet many of them have 
foundations earned much deeper than this and the 
laller almost invariably stop as they reach satisfac 
lory rock bottoms They are generally sunk by the 
fneumatic caisson process through the treacherous 
quick sands and subterranean mers In the new 
hi tiding Burh diAcuItieb were encountered that it 
was necessary to penetrate nearly 50 fed through a 
s( lid hed of hard rock hundnds of thousands of 
tons of which were blasted by high explosives and 
hiiidled by powerful mathinery that reduced hand 
labor to a minimum 

Because the slow demolition of the old Madison 


Square Garden had greatly delayed the building 
whedulc the contractor concinlrated hw energies 
and resourc-is on securing the greatest rapidity and 
efficiency of operations Instead of setting up der 
neks here and there, or ptrh q s building a system of 
railroads to convey the exca\ ated material from all 
pc ints to a central loading station, thus continually 
shifting his plant as the pit deepened he kept the 
nhole 200 by 425 foot area at all tiroes clear of 
obstruction and eommandtd most of it by a great 
liottery of eight huge derricks installed around the 
edges of the excavation at stmt le\e.1 From htri 
they reae hed over almost all of the working area as 
well as the adjacent streets, and were permanently 



IN THF DttPEST I XC AVATION 
Notice parttcuiariy the derrick on tU emntUever support 
and the heavy shores braang the treacherous rock stratum 


IcKHted so as to require no movement throughout the 
c ntimiation of the job Also, around the edges of 
the pit there were installed shops tool houses store 
houses offices and a power plant, all eni losed by a 
high board fence protecting them and excluding the 
public 

At first the great derricks were seated on the old 
cellar floor and os the earth was excavated bilow 
them, they were mounted on Umber enb work built 
up as the pit deepened until the rock was exposed 
Tben the cnbs were repisced by sturdy timber 
towirs The rock supporUng these towers was 
allowed to remain like pilasters in the face of the 
sides of the pit unUl after all the rest of the exca 
laUon was almost completed 

At the east end of the lot, where old sidewalk 
vaults extended beyond the building line heavy 
blocks of concrete were built in them on the surface 
of the rock These supported sets of projecting hon 
contal steel I beams embedded m the upper part of 
the concrete and anchored to the whole moss so that 
it served as a 50 ton counterweight to balance the 
overhanging derrick placed on a little wooden tower 
on the extremity of the beams. 

Settling of Street Gnorded Against 

In the bottom of the 72 foot exacavation, a umber 
lower was built to carry a platform at the level of 
the bottom of the 44i-foot excavation, and trucks de 
Bcending the slope from the street were loaded there 
with rock from the deep pit, hoisted by the canti 
levered demcks While the earth was being exca 
voted by steam shovels, similar tower supported plat 
forms were built on other sides of the pit, permit 
Ung trucks on them to be loaded by the demcks 
without obstructing the street while th^ waited 

Within the boarded enclosure, all of the wprk was 
earned on by an army of sometimes os many as 325 
men, three powerful steam shovels, a greet number 
of pneumaUc drills a large fleet of five ton motor 
tru^, as many huge rectangular steel "scale pans* 
in which the rock was loaded and hoisted by the 
derricks, and by the necessary equipment of power- 
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ful electric and gasoline pomps. Time raised, to a els, although some of them had to be drilled and days, all the 8ho\eIs handled 5370 truck loads of 

height of 60 feet or more, the hundreds of millions blasted again Hie blasting was done in strict ac rock, nearly 28,000 cubic yards of which were sold 

of gallons of water that flowed in through the seams cordance with all of the numerous municipal regula- to builders who used it chiefly for foundations, cellar 

in the rock and were collected in two temporary tions and requirements provided to safeguard the walls, and the like, mostly in nearby localities on 

wells driven down in advance of the general ezeava- public The holes were blasted m groups at morn l<ong Island, the remainder being dumped, like the 
tion, ' ing, noon and night, core being always token to cover earth, at sea 25 miles away 

Long before the base of the beautiful old cam- each group with from eight to 20 large square mats The great steel scale pans with their five-ton loads 
panilo tower was removed by the wrecking con- woven from heavy atoel ropes, and weighing alxiut of ro(*k were hoisted from the floor pit to the trucks 
tractor, the steam shovels were hard at work tearing one or two tons c^ach These blanketed the expio- at street level at a sj>eed of S50 fret per mmute 

out huge fragments of old foundations, concrete sions so effectually that no fragments of flying rock Six or eight of the scale pans ff>r each derrick were 

floors and debris, working back and forth across the injured any persons or projicrty available for filling simultaneously in different diffi- 

lot, and gradually descending about 20 feet to the Powerful electrically driven machines with a cull positions so lliul the unk did not have to be 

irregular, approximately honsontal surface of the capacity for compressing 2300 cubic feet of air per corned to them, and one was always ready as quickly 

bed rocL They aeemed like great antedcluvian minute were operated to maintain pressure in a huge os another one was lioiMed and dumped, 

monalers bearing a whimsical resemblance to huge pipe that circled the pit at street level Verlital Ear h of the derricks was equipped with a powerful 
mud turtles with their outstretched necks and little branches extended from the pipe down the walls of double-drum hoisting engine, and an additional 
heads. Their snapping jaws were steel toothed tbe pit, and were valved at the bottom to 50 foot smaller engine for swinging the long heavy boom 
bucketa, which ferociously devoured earth and rub- lengths of flexible hose supplying the pneumatic wliile tlie loud ascended, Uius requiring a minimom 
bish at the rate of a cubic yard per mouthful, and drills of operating lime 

immediately disgorged it into the trucks A con- The hard rock dulled the six point drill bits so 

slant procession of these trucks waited alongside Six Tona of Drill Bits Dressed Dally rapidly that it required six men and two sharpening 

until loaded, and then passed on to the steep incline As much of tbe shattered rock as possible was machincjs to dress about six tons of them daily The 
and hastened away to deliver their loads to scows loaded into three sided scale pans or boxes that wtre steam shovels, tonsummg a ton and a quarter of 
awaiting them a mile or two away in East River chained to the derruks and swiftly lifted out of the cuke a day, were so sturdy thul this hardMt of ser- 
■lips. From here these were lowed to sea where they pit Here their 10,000-pound contents were dumped vk^ only entailed n cost of u little less than one 
dumped their burdens in deep water into trucks waiting at street level Evin though cent per >ard of rock bandied, for repairs, which 

To safeguard the vertical earth banks cnLloaing their booms were 70 and 80 feet long, these great altogether, i ost less than 123 dollars in three months, 
the upper part of the pit, the excavation around the derricks failed to reach quite to the center of the At night, although only the pumps were at work, the 
edges was often finished or trimmed by hand lot, and a portion of the rock excavated there had to entire excavation was brilliantly illuminated by eight 
Where the earth appeared treacherous, it was iin- be loaded by llie steam shovels into trucks in the pit, 1,000- watt flood lights 

mediately covered with planks. These were well which had to climb higher and higher to street The bnlloin of the finished pit is at two elevations, 
braced until a massive concrete wall, sealed firmly level as the bottom of lbe|)it descended day by day one of them fret, and the other 72 feel below 
on the solid rock surface, could be built up to line Great care was taken to avoid swinging the derrick street level It will be lined with waterproof con 
the pit, and form a part of the permanent structure booms over the steam shovels, and their constant cn*tc, and will afford ideal foundation for the hun- 
This expedient eliminated a large amount of cosily operation at so many points supplemented the shovel dreds of tbousandA of ton loads from the steel 
sheet pile driving, and effectually prevented any work, and enabled the rock to be removed as fast os columns in the lofty skeleton of one of the tallest 
settling of the street it could be blasted and: loaded buildings in the world. 

After the surface of the hard gneiss rock was un* The steam shoveU were operated by a crew of 

covered, more than 40 portable pneumatic drills seven men, the engineer, fireman, and five ''imiikers’* Skinner has prf pared another article for 

were set to work drilling thousands of holes two who handled the rock and loaded the scale pans with ^and u dealt with the construction of what is said 

inches m dioineter, and about 12 feet deep Then fragments not picked up by the steam shovil buckets to be the largest storm sewer in the world Thu 

dynamite shattered the rock sufficiently to enable One steam shovel loaded as many as 61 five ton artitle uiU appear in a forthcoming usm arid 

moat of the pieces to be handled by the steam shov- trucks in a single eight hour day, and m 91 working will of course, be fully illustrated 



HOW THE WORK IN THE EXCAVATION PROCRtSSED AN LNCINEERINC >FAr 


TAs mrisus prMms that the engineers had to solpe are graphicaliY shown in the above iUmtranon The strata of dirt Camdmr derricIcM at the eastern end were supported by 
and foek udUek had to he remoped are off indicated, the motor rradls were dneen down a ramp to the pit the novel counterweight and braang system here shown 
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The Scourge of the Japanese Beetle 

Bug Fights Bug in an Attempt to Rid Certain Eastern States of an Insect Blight that 

Threatens to Destroy Many Plant Growths 

ByJ I Milhr 


HENEVLR a new ii i invadi^ our 
h# Ida the enl i I »*ent forth lo 
extemiinite r ilr lit wage war not 
only wilh j ns ml powders and 
npravR 1 it ^nh armies uf beneficial 
i uga They g ml the untry from whenct the 
peMt has been imp rtrd fleii I > the far Lirmrs of 
the earth — lo MiuK tli ei niiea hat kill and harrow 
the pest in its niiive land Jhese they coloni/e 
alongsidi of th k\asl itii g insert and so curtail its 
enormous ra(< < f in reaM* 

Such an the n thods being used againul our lalrst 
pest the Japanese beetle — an insect which haa l>een 
termed by some entomologists as the mast devastat 
mg that has ever threatened the fields of any country 
It is 1 beautiful green and gold creature about the 
siie of a potato bug and it ravages almost every 
green thing Indeed over 212 varieties of trees and 
plants have been cataloged as providing food for 
this iiidiscnminating insect It was accidentally 
introduced into New J< rsey in grub form in nursery 
importations prior to 1916 It has since spread ever 
2i00 miles of land— over a territory having River 
ton in New Jer*iey as a center and embracing a 
section of Pennsylvania about Philadelphia and a 
corner of Delaware 

Kept m Control in Japan 

The tigniricanci of the beetle was recogniied from 
the beginning Ihe fight against it was taken up by 
the national government and by the states of New 
Jersey and Pennsylvania At first it was imagined 
that It might be possible to stamp out the beetle 
rnlirriy by miensivc spraying and by ( yaniding the 
ground Boys also were hired lo colleLt the prMs 
at so much a quart The light was a losing one for 
the beetles spread outwards at the rate of from 10 
to 15 miles per year regardless of any measures 
that could be taken against them 

The idea of confining the beetles in os small a 
lernlory as possible until some method of adequate 
control could ]»e deci«<d was then adopted That 



THF JAIANFSE BFFTtE 
An enlarged new of the h trucitte Popillm japomca 


IS the reason why evtiy road leading out of the 
beetle territory is patrolle 1 1 y government inspectors 
from June to October — th months of activity for 
the pest E^ery automobile is stopped and contra 
band produce or plants ire confiscated Produce 
may be shipped out of the beetle territory upon in 
spcclion but soil and manure and other materials 
must be treated in such a manner os tc destroy all 
inseci« grubs or eggs that mav be present The 
quarantine has been ver> successful in preventing 
the long distance spread of the insert It is how 
ever impossible lo chi c k the natural advance of the 
pest and it will only le a matter of tune before it 
will be found all over the United States 
When It was seen that the beetle could not be ex 
terminatedf the Government sent two of its experts 
C P Clausen and J L King to Korea and Japan 
to study the insect in its native habitat They du 
covered that the beetle was not considered a pest in 



beetle wu introduced into the United Sutea, the 
hereditary enemies were left behind and for once in 
all the ages of its existence, every egg developed mto 
a full grown adult instead of perhaps half a doom 
out of every hundred 

The problem was to discover the deadliest enemies 
of the beetle and then introduce them into the United 
States Vanoiu destroyers of the pest were cataloged 
and the work of collecting larvae and adults begun 
During the past four years, coiuignmenti of these 
beneficial insects have been arriving at the Riverton 
laboratory every few weeks or months The para 
«iiles or their grubs are collected by Korean women 
and boy^ packed in moss filled match boxes and 
nhipped as is fruit in a cooled c:ar or ahip Some 
of the imported insects were unable to stand the 
climate of New Jersey and died Others thnved 
and have been released upon the beetle infested ter 
rilory 

lu Foes Imported Also 

It was soon discovered that in Japan the chief 
foe of the Japanese beetle was on insect known as 
the Centeter rtmrei a fly belonging to the tachuud 
group rhis creature, somewhat smaller than the 
ordmary housefly has minute greyish stnpes running 
horirontally along its body and is responsible for 
the death of 50 percent of the Japanese beetles in 
iheir original habitat This fly lays several eggs 
Bcarrely larger than the point of a pin directly be 
huid the head of the beetle In a ^ort while they 
hatch and the tiny grubs bore mto the body of the 
host filling themselves with beetle meat Tlie beetle 
becomes sick and hunes itself in the ground dying 
in SIX days from the time the Centet^r cuterea laid 
eggs upon its body The baby Centeter ctnerea how 
ever, cloes not die but pupates within the dead body 
of the Japanese beetle When sprmg comes again 
it emerges as a fly and goes forth to lay more eggs 
upon Japanese bertlcs and thus continues the cycle 

We learn from a paper wntten by Mr Clausen 
and Mr King that, as many as fourteen eggs were 



CINTE7ER aSEREA 


TIPHIA POPILUAVARA 


PROSKl^A SIBERITA 


Thu IS Me of the mott irngortoni of the porotUeo thai UmU Thu u the hpvte\e paromfr wmeo that u Um$ tued i» 
the fotf of lacrrose of the Japanett beetle the Jepenese beette war 


Thu paraalte the dmd ffy if roMpotutbla far hiRttg 19 ta 
22 patcaat af tfta Japaaeta beatU U Japan 
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r|IL HIGHLY DlsrHLCnvr WOHK. Ot Till J\I‘ANISI- lUHir 

Ltft An attack ha% betn centered on an apple ClMUi The be^tUa m engaged in detouring grape leavet Rjcut An tar of c m partitJlr df$tr yt I 


found on a ungle beetle in the field, and of all eggs 
laid, from 70 to 99 percent were upon female beetles 
During the alternate years 1921 and 1923, the para 
■itiam waa slightly less than 50 percent, with be 
tween 98 and 100 pereent of the eggs on female 
beetles At Koiwai where the beetle is fairly abun 
dant each year, the parasitism ranges from 75 to 
over 90 percent, as based on four years' observations 
During the past three seasons, a total of 296000 
parasitised bratles have been collected, as many as 
36,000 having been secured m a single day, and the 
puparia from these shipped to New Jersey " Mr 
king says that the abundance of beetles and general 
conditions are similar to those in New Jersey but 
that It IS very doubtful if the percentage of parasit 
lb n will be obtained in thu country 

Various Enemies of the Pest 

The Centeter ctnerea has shown itself very well 
adapted to the climate of the United Sutes The 
first brcK>d was set free upon the beetle infested 
area in 1921, followed by a second in 1922 and by a 
third in 192.^ Later, a separate colony was set up 
in Torresdalo, Peniwylvania A reient check up 
on this parasite shows that it has already spread 
over 16 square miles of territory — an even greater 
rate of progress than the beetle it««elf 

A second link in the chain of parasites which is 
being built up against the Japanese beetle is the 
Prosena aibtrita or dixid fly- a parasite re^pun 
sible for the death of from 10 to 12 percent of the 
pests in Japan like the CenfeUr ciiwreo it, Xw* 
resembles a house fly but u somewhat larger It 
however, does not attack the adult beetle but attacks 
the grubs hidden in the earth When springtime 
comes, It drops from 600 to 700 living larvae oi 
maggots upon the ground These, guided by the 
sense of smell, seek out the grubs of the Japanese 
beetle They attach themsclve** to the traihea or 
breathing lube of the developing insect and un 
mediately stait growth, deriving llwir air therefrom 
They pass the winter within the bodies of ihcir vit 
tuns and in spring begin to uicrease in bize Hus 
takes place so rapidly and so gnat a quanbty of 
the body fluids of the host are consumed, that the 
young Japanese beetle dies The Proaena iibertla 
then pupates for about 18 days, after which it 
emerges as an adult fly 

This parasite has likewise been found to thrive 
in the Umted Sutes Last year the first colony was 
set free on a golf green near Moorcstown, New 
Jersey and thu year another batch of 4,000 indi 
viduals has been released Golf courses have in 
variably been selected os colonizauon places for 
the Prosena uberUa mainly becanse such places, 
being undiatorbed by the plough, always ha\e the 
greatest infeiUtion of grubs— sometimes os many 
as a thousand or more to the square yard 


A third paranile of which big things are expected 
b) the Bcientuts is a small Japanese wasp — Tipkva 
popdliaxara — with a small and dark but business 
like kind of body It, too, attacks the grub ratlier 
than the adult itself The wasp, guided by its keen 
sense of smell, burrows down into the ground like 
a little drill until it reaches the grub of the Japanese 
beetle Rendering it temporarily impotent by sting 
ing. It lays an egg upon its body Within br\en days 
the wasp grub hatchet It clings to the baby beetle 
witli Its mouth and suedu so great a quantity of lU 
vital juices that the beetle dies after a few weeks 
] he little wasp then spins a silken <Nx:oon and awaits 
the coming of spring 

A fourth enemy of the Japanese beetle which was 
brought to the United States but which failed cn 
tirely because it was unable to adapt itself to 
conditions was a predacious c a rabid beetle — 
Craxpedonatus tibialis Ihis insect which u found 
in great quantities at a spot a few miles from Tokyo, 
attacks and kills the Japanese bet tie where\er found 
Seventeen thousand of these bcellrs wi re shipped lo 
Riverton, New Jersey, but none li\ed Perhaps it 
was the climate or maybe the hea\ier soil At any 
rate, they died 

Other possible destroyers of the Japanese beetle 
are being experimented with and studied both at the 
Riverton laboratory and by Mr Clausen Loren B 
Smith entomologist in charge of the Japanese beetle 



KIIMNG A BFFILL GRUB 


The grub of a lapme%^ uaap attuhes ift If to the beetle 
grub in the mannir a' mn 


project, desires a uhole chain of parn^iites so that 
if one or more fails othc rn i an take their plac:cs 

In BummariAng the work in Japan and Korea 
during the past four yiurs ii may be stated that 
eleven species of parasites have thus far been found 
which normally do or can develop on Popillia japon 
ica (Japanese beetle) three of these being upon 
adult beetles and the remaining eight upon or in 
grubs ^ilh the cxciptiun of ont liphia all of 
these have been or will be introduced in numbers 
sufficient to establish ihim if smh is possible In 
general the work is very encouraging, and if an ef 
fectivenrss equal to that in the native home of 
Popdlta japonica is secured it nhould go far toward 
reducing the ravage* of the beetle 

No Danger from Its Various Paraailca 

But may not the \ariuus parasiies develop into 
worse pcMs than tlie Japanese beetle itself^ Noth 
mg IS a more remote ponsibilit) Ihivse in charge 
of the iniroduclion if tlu parasites would be poor 
hiientisls indeed were they lo gu<?»s at mi important 
a question Lxpenmenis are conducted in the lab 
oratory to determine juM how the insects will read 
to their new conditions Take the example of the 
Centeter cinerta Its eggs ran only be laid upon 
the back of thr Japane^te liettlr and without the 
Japanese beetle U must perish When it is a fly, 
It live^ upon the ineet juices of flowers and u per 
fectly Imi miens The Prtsena siberita u similaily 
dependent fhe Japanese Hasp likewise requires 
the ^nib of the beetle to reir its young and even 
hcil it to aelapt itself te> either kinds of grubs — 
nhii h eloe s not seem probable no harm would result 
Ine lele nially the iiitrudiiclion of parasites has its 
difikulticrs rhe Cititiler iinerea itself a parasite, 
had to be diverted of the parasite which would have 
destroyed it in turn 

A seceiiiel ojip sitioii nhich one sometimes hears 
voieed aguimt the introductinn of the parasite* has 
to do Hith a liohef that nature will find a way out 
and that hlie will of her own auord restore a bal 
aner liciween the pest and its destreiyrrn fhus the 
light is viin and useless Yes nature probably 
would eejualize things in lime but she is loo slow 
about It and before h< r w rk were accomplished 
millions if not billions of dollars worth of crops 
might Ik destroyed She has already done this very 
thing m several ins|an(c.s During the 70's and 80 s 
of ihn last rentury the cabbage butterfly and the po 
tat I bug were ronsidin d pests of the first m ignitude 
Today, they still exist but no one ever stops growing 
nbbage or jKitatoes on account of them 


Do you know uhat the Urm arthr / / mtanC* 
It IS a word that thould be a comm m part of 
the xocahularj of all nature sfudintx It wdl be 
explaint d in full in our Novembtr i \uf 
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Ntn Ml SK M AT NEW HAVIN lONNEmcilT TIIF GREAT HALL OF TIIF PFABOO\ MUSEIM 

The 1 1 fUui n is Mixty year\ old but the buddtn$ ix brand new A/oil miueum# /aUgue the nutor wUk detail Yale avoided thu 


Yale’s Great New Museum of Evolution 

The World Has Many Museums, But the Peabody Museum at Yale Is Unique — ^There Is 

No Other Like It 

By Richard Swann Lull^ Ph D. Sr.D 

Proftiaor of Paleontology Director of the Peabody Museum Yale University 


H MONUMENT lo thou early piomers 
of uiente— Olhniel C. Marsh, Addinon 
Y Vernll Joniea D Dana — first cun 
tors of the Yale collections which rank 
^ among ihr finest in the world — was 
dedicated at the <nd of la«t year in the form of a 
magnificent building the new Peabody Museum 
Built for the service of the university the public 
and the world of science in its larger seii^ the ini 
portame of this event will be appreciated when it 
IS realized hat this institution — the history of which 
falls into three duitinct periods —has >een a half 
(entury of formilive life It was founded in I860 
Then conn a period of apparent quiescence from 
1917 to 192) diM to the iiiadequicy of the old build 
ing and ihe necessity for dealing Us site for the 
llarknesH Memorial quadrangle Ihe institution at 
any rate from the pul Ik viewpoint had apparently 
ceased to exist foi the colln linns were largely in 
aecessiblv slorrd awaiting their adequate rehousing 
The period of ippirint donnaiKy was prolonged, 
partly by the Great War which modi other acnivily 
relatively of so much tier immediate moment 
and partly bv the hope that mounting construction 
prices would go over the lop and leturn more nearly 
to a prewar bvd Alter seven sudi lean years signs 
of approachi ig activity could be Mcn — prcpaiatioii 
and cnmpUtioi of plans and then fiuition ii the 
new bu Idin^ moving arrangement an I installation 
f f the coMcclio IS 

The un ingcroent of the collections m the Peabody 
Museum is su h as to fulfill a three fold juiposo 
first, I llegiiip instruction to teive as tangibli li 
lustratio s of class room discussions c jvering lields 
of mlrrest not only to sc lentific sludents but to those 
of the humuiiities as well, for in the various exhibits 
educational v iluea arc everywhere emphasired sec 
ond for the instiuction of the general public New 
Haven a rity of some 170 000 inhabitants has no 
other museum of natural hislorv This means not 
alone Ihe i npressing of the ordinary adult citizen 
or alien but also third inslnictioi to school rhil 
drrn * *her direct or indirect ii cooperation with 
their r nlar instructors In other words, there is a 
children s department ably administered which 


aflei but three months of practical life is already a 
strongly felt factor in the inslrueliou of youth 
The function of productive research has naturally 
somewhat abated during the past year, when all 
the energies of the staff were turned to inleiisive in 
stallalion but it will be revived, it is hoped, on a 
larger scale than ever There is yet muc h investiga 
tion to be done with the collections However, it 
can hardly be so speetaculir ns in the old days, for 
the pioneers Marsh and Vernll were publishing 
paper after paper, each the notice of an amazing 
discovery in a virgin field which has since lieen ex 
plotted BO fully that new discoveries are not easily 
made These were in eveiy way comparable to the 
results of the American Museums present day cx 
peditiona in far Mongolia 

From ifnlrell to Mon 

I he Gothic design of the* Peabody Museum, wi h 
Its lovely canopied |>on h, gives it an atmosphere that 
IS rare among buildings devoted to such a purpose 
The somewhat irregular relationship of the vanous 
portions serves to accrenhinU the beauty of the fabric 
1 his made it pouible lo plan on exhibition sequence 
which compels the visitor lo be orderly in his study 
of the whole, rather than to permit random wan 
dering with a confused notion of what it all means 
rhis is especially true of the first or mam exhibition 
floor less so of the third 

In the first hall to be entered invertebrate fossils 
are displayed, arranged straligraphically in iheir 
orderly historic sequence, with explanatory labels 
ind diagranriB and maps showing the changing coast 
line of North America in each suocessivo era 
rhe entire irniainder of the lower floor has been 
given over to an exposition of the continuity of am 
mil life from the lowest unicellular forms, whose 
minute size necessitates the use of enlarged models 
rather than actual specimens for their exposition 
to man In this museum, however, for the first time 
at any rate in America, material is drawn from the 
cmtire rollecrtion of animals both existing and ex 
tinct for It IS nuuiifestly impossible to tell a com 
plele story of continuity if one excludes either the 
one or the other series Some groups ore known 


to be ancient of which there is no fossil record, others 
are entirely extinct but betray relationships between 
existing orders which would otherwise not be demon 
strable This exhibit also makes possible ready 
comparison of anuent types with those now alive 
and thus clarifies the student’s understanding of the 
former 

Due in part to accidents of preserval, in part to 
past dominance the Protozoa and insects will be 
largely recent and the reptiles largely fossil, but 
exhibits are fairly balance^ in so far as the collec 
lions permit The remainder of the wing contains 
the invertebrate phyla, whereas the Great Hall dis 
plays the first of the vertebrates, hshes, amphibians, 
reptiles, and birds, the third and fourth halls the 
mammals, and the fifth the higher primates includ 
mg man 

Among other notable special exhibits in the In 
vertebrate Hall will be a display of Permian Period 
insects collected in Kansas by Curator Dunbar m 
1921 and now in process of detailed scientific study 
by l)r fiUyard of Cawthron Institute Nt w Zealand 
Thu collection, which u by fai the largest ever 
assembled from this remote geological per od con 
tains many admirably preserved forms which were 
unknown to science thus clanfying our conception 
of insect relaliontdiipf 

Another special colleition has benn prepired by 
Curator Emeritus Charles Schuihcit, long identified 
with the museum as Curator and Setretary of the 
Board of frus ees These are lamp *>hr1lB or 
Brachiopoda, which, together with certain I eautiful 
preparations by his prrdrcessor ProfpMsor harles 
Beecher, demonstrate within the one pro ip all 
aspects of the evolutionary hypothesis 

The Great Hall is m reality a cWdi court, 
flanked on three sides by the remainder of ih build 
ing and extending up through the height of two 
stone^ with a gallery at the southern end gi en over 
to fossil footprints and other phenomena of the Con 
necticut Valley Tnassic Period rocks Here the 
great dinosaurs, all original type specimens m vrhich 
the Museum u especially nrh, will ultimately be 
* mounted, in fact, a few already are displayed 
The flying pterodactyl from the Sonleohofen lone- 





SCIENTIFIC AMERICAN 


279 


OCTOBII, 192B 


•toM of BoTarU, Rkamphorhyrt^tus phjllunu, the 
fint in whtdi the wing manbranes were preaerved, 
ahowa the minute wrinkling! of the delicate atnicture 
with marvelous clarity, and that to the unaided vision 
wlth'^no especial treatment other than that given to 
every other specimen in the room. Here, aa else- 
where, the moat careful selection of material has 
been made, not for its rarity, but to demonstrate a 
truth or essential fact bearing on the majestic hy- 
pothesis which accounts for the existence of organ- 
iams as part of an orderly developmental creation. 
Aa a consequence, but a fifth part of the great col- 
lection of fossil vertebrates is shown, the remainder 
being in systematic storage in the basement where it 
will be readily accessible for further detailed re- 
aearrh. 

Indeed it may be said that that which is shown is 
already known to science, and much of il has formed 
the source of our knowledge and has served as illus- 
trative material, descnplive and pictorial, in books 
and treatises the world o\er Here are all save one 
of the Connecticut Valley Triassic dinosaurs, here 
some of the most remarkably preserved primitive 
reptiles from rocks of the Permian Period of ihe 
aou hwest, here the most venerable footprint of a 
terreslrial vertebrate thus far discovered, and here 
the toothed birds which inspired Marsh's memorable 
memoir and called from Charles Darwin a most re- 
markable testimony of their value as evolutionary 
evidences 

Speeimma Praised by Huxley 

Hie Mammalian Halls are also nch in classic 
material, such as the tiny jaws and teeth of early 
mammals which existed, but did not evolve materi- 
ally, during the age long period of reptilian domi- 
nance Of these the museum contains perhaps 
two-thirds of the known specimens of the world, an- 
nounced years ago by Professor Marsh, but now the 
source of a most illuminative research on the entire 
Mesoaolo Era group 

The classic horse collection is equalled if not ex- 
ceeded ID the degree of completeness of individual 
ipecimens in one or two other places, but it has the 
unique dis inction which can never be taken from it 
of being the first demonstration of the phylogeny or 
evolutionary history of a race* These specimens 
Huxley studied during a memorable visit to America 
and eulogised, as did Darwin the ancient birds. 
Throughout these halls the latest museum practice 
IS ID evidence such as the absence of shelving, few- 
ness of specimens, selected, as has been said, for 
their instructional values, carefully thought-opt la- 
bels, and, above all, attractiveness and atmosphere 
to intere t and inspire rather than to weary and 
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PTFRODACTYL, ANCIENT FI.YJNG RFPTILF 
Modern Idrdt are modified reptUes, not descended from thrie 


confuse The value of the museum is thus enhanced 

The Hall of Man is not especially unique, other 
than in the assemblage in one placT of evolutionary 
evidences derived from comparative anatomy, the 
developmental history, and the fossil record, which 
are usually so widely scattered that their corrolx^ra- 
tive testimony is not readily comparable One case 
contains a senes of casts showing the physical evolu 
tion of fossil man, while in another the cultural 
evolution is shown by actual muleriul, |mrt of thi 
very extensive collections of prehistoric archaeology 
gathered mainly in Europe by G G MacCurdy, the 
Curator of Anthropology in the Museum 

This hall also contains an exposition of the so 
called evolutionary factors upon whn h the fabric of 
the hypothesis is based — heredity, variation, colora- 
tion, mimicry, behavior under domestication, and 
the like 

In three of the halb one secs many instances of 
the munificence of another more recent donor, 
Thomas Cardeza, who, in 1922, gave hm entire col- 
lection of game trophies, heads, horns, skulls, and 
tusks to the number of several hundred Thejnc serve 
admirably, not only by their decorative beauty, but 
by their scientific value, to supplement the older col- 
lection of mammalian life 

Above the entrance rotunda is a small hall in 
which the celestial phenomma are diHpla>pd in the 
form of illuminated transparencies of the heavenlv 
bodies and meteorite's reprc'^xmling a great number 
of important falls. These include a large senes of 


stone and iron meteorites collected by H A. Newton, 
Professor of Mathematics at Yale from 1855 until 
1890 and one of the highest authorities on the whole 
subject of ''shooting stars.” Here u also a remark 
able Axtec calendar stone, one of the three whic-h 
are known, the others being in the Mexican National 
Museum and at Oaxaca 

From the crihng of ihb hall, through a welMike 
aperture, will be suspended a jiendulum to repeat 
daily the classic experunent of Foucault in 1851 in 
the Pantheon at Pans and thus demonstrate visually 
the phenomenon of earth rotation. Farther down in 
tlie crypt beneath the cntranci hall is an excellent 
srisraograpli The iniportanc*c of this which u the 
second of the only two stations in all Niw Elngland, 
IS at once evident Another hall contains about half 
of the great collection of minerals, some of which 
formed the initial gathering made hy Benjamin billi- 
inan in 1803, out of which the institution was des- 
tined to grow Tlie minerals are noted, not alone 
for the completeness of the series, and the rarity 
and great beauty of some of thr spet imeim, but for 
the fac*t that here again the collection contains type 
material, the basis of new description and subsequent 
research. 

llierc arc two HulU of Zoology, in one of which 
the economic aspect of that science is stressed, and 
in the other, lotjil associations of birds, reptiles, and 
other groups, including invcrlcbralcs The Hall of 
Economic Zoology also has a portion set apart for 
the instruction of special groups of children, 

A Muaenm for All 

Perhaps one-half of the collections pertaining icr 
man are to be found in the hall of Ethnology, under 
the special care of G G MacCurdy, who has servedi 
ns Curator shut 1902. Collections of more than usual 
interest are here, among whn h are those of prehis- 
tonc objects from the Provinct; of Chiriqui, Panama, 
the Beadle Collet lion from southern California, the 
Mosely Collection of Indian Basketry, the Gnnnell 
and Bigelow Colleciions pertaining to the Plains 
Indians, and that collected by the Yale Peruvian Ex- 
peditions under the leadership of Senator Hiram 
Bingham. New England is also well represented, 
especially, and fittingly, Connecticut A very in 
sinictive synoptit senes from Europe represents the 
espet lal field of rcscardi of the Curator 

This briefly describes Yale's newly housed mu 
seum, which has already been visited l>y tens of 
thousands of people to their enjoyment, and, it is 
hoped, to their intellectual and spiritual uplifting 
We trust that in the days to come it will prove yet 
more valuable to the niiny who are destined to lomr, 
for It holds out a welcome to all lovers of nature 



PRIUATE SKELETONS IN THE HALL OF MAN 
Lift to Rkut. Gibbon, orang, chtmpanMo, gortUa and Homo upiens 


LARCFJ5T TIJRTI E IN THE WORLD 
Tarlfei evtdved juat before the ago of repuiea, in the Permian Period 
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What Asthma and Hay-fever Are 

Medical Science is No Longer Baffled by These Peculiar Diseases 

By Grafton Tyler Brown^ B S p MD 


m OUBTLEISS some of the readers of ihe 
Scientihc American h ivt pasM d tin ough 
the throes of aslhmj < i hay fever Jf 
** 1 they arc nil l o familiar with the 
tr)ing symploms 1 1 itching Icary <yts 
running nose, sneezing in the (.a*4^ i f hay fever and 
thi unromforlible, somLliiTUs urrif}ing bhortness of 
breath in asthma rases In wn ing on tliu bubjtct 
1 realize that I am not ti iding oi virgin soil, ab 
evidenced by the men ising nu nber of artiiles ap 
pearing in the lav |r(ss ( nfortunately howrvi.r, 
much that has thus bctii written is not true 'ind is 
apt to be iniMlcuflnir, 

Sime I am about to advocate (he cutaneoui or skin 
test for l>oih asthma and hi) fever, and the trout 
ment of su( h c im «« by the injection under the skin of 
certain proteins 1 will cxpliin briefly just how this 
treatment wis discovered and how it came to bi 
recognjTcd by leading physicians 

Anaphylaxis Daarovered Accidentally 

In 11>02, Charles Richet injected a dog with boine 
poisonous bubstance 1 his injection hod no apparent 
harmful effect Twenty two days later he rejicated 
the injection, using exactly the some dose, with the 
idea in mind of giving gradually increasing Joses 
an the future, and thus producing a condition of pro 
phylaxis, or immunity, in the dog to that particular 
poison Much to his surpise, however, before he had 
hardly completed the injection, the dog was taken 
suddenly all and died within dS minutes As this 
condition was the exact opposite of prophylaxis, he 
christened it anaphylaxis What had happened was, 
that the first dose hud sensitized the dog to that par 
ticular poison, while the second dose had caused 
■uflkient shotk to produce death 

Animal experimentation was next earned on by 
different investigators in many countries, and we 
have thus come to know that the interesting and 
varied phenomena of anaphylaxis are due to srnsi 
tiialion to some foreign protein The first dose or 
injection of foreign protein, which produces the con 
diticm of sen^^^gation, is known as the “sensitizing 
dose'* Foll*^||^g the first or sensitizing dose there 
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HhA( rioN'j to bkiN rtsrs 

Jhr pattfnf j» bring trated m th thr various 3 ub%tjnrr^ in 
duated ab tr Thr traction i r A indiraiKd by thr 
appearance o/ the skin around Us cut 




SPECIMENS OF RAGWEED 
Thise plant 3 Aoibnius Uifida t d Ambrosia artemiiaefolia 
are ofun the cau%e of auhma a d hay frvrr^ oUhough they 
Oft not always the offenders 

IS what may be termed an incubation penod of ap 
proxiinately ten days, during which the blood and 
tissues of the animal are eiideavormg to form anii 
bodies, in response to the stimulus of the foreign 
protein Any further injections given during this 
bo called incubaUon penod will have no effect other 
than to prolong the incubation period 

Meluer, in 1910, noted that during the expen 
mental anaphylactic shock guinea pigs manifested 
asthmatic symptoms He auggesled that asthma in 
human beings was likewise due to anaphylaxis or 
protein sensitixation A guinea pig that has been 
senbi(i/ed to horse serum, will react to horse serum, 
but not to cow serum, and vice versa In other 
worcK protein sensitization is absolutely specific 
When an animal u injected with a sensitiung dose 
of some foreign protein the form of anaphylaxis 
produced is known as acuve anaphylaxis 

SenaiUvily la Transferable 
If some of the blood serum from a previously 
bensitizcd guinea pig is injected into a normal 
guinea pig the sensitization to that particular protein 
will lie transferred to the second animal, and an 
exciting dose of the specific protein given immcdi 
it« ly to the second animal will cause anaphylactic 
shock This 18 known as “passive" anaphylaxin 
Conbidenng the great number of blood transfusions 
that are being performed, the transference of sensi 
tivity from one animal to another is of considerable 
clinical importance Therefore, in addition to the 
routine examination (Wassermonn, blood grouping, 
et cetera) to which donors for transfusion arc sub 
jecud their history, with rcgird to any possibility 
of anaphylaxis, should be veiy carefully gone into 
and if such a possibility is indicated, tests for pro 
tem sensitization should be made 
At this j>oint It may well be emphasized that previ 
ous to the administration of diphtheru antitoxin, the 
imlienl*B history should be carefully gone into, and 
if there is any evidence of sensitization, a test with 
horse serum protein should he performed, particu 
lorly if the patient is on asthmatic Neglect to do 


this may result m severe anaphylaotio shock, or even 
death 

Oacar M Schloss, in numerous painstaking ex 
perimenta on children who had icbosyncraaies to 
various articles of food, brought anaphylaxis out of 
the field of animal expcnmentation, into that of 
practical clinical medicine He was the first to es- 
tablish that it was the protein in the food that waa 
the offending element and that all the other constitu- 
ents were harmless Secondly, he proved that thia 
idiosyncrasy or hypcrsensiliveness to some particular 
food protein was absolutely specific Tiddly, ho 
demoiiblrated that the offending protein could be de 
tected by the cutaneous or skin test, which 1 will 
explain at greater length in a subsequent paragraph. 
Sensitization in human beings is known as allergy^ 

Making the DiogitoaU 

The revolutionary nature of the work just de- 
scribed may be appreciated when we realize that, 
previous to the advent of protein sensitisation, 
asthma was considered an incurable disease of un 
known cause It can be proved that about one half 
of all cases of asthma are due to sensitization to 
some foreign protein Asthma cases are therefore 
grouped into two classes first, those which are found 
sensitive to some foreign protein, which are deaig 
naied as true bronchial or allergic asthma, second, 
those which ore not found sensitive to any foreign 
prolem, which are designated as asthmatic bron- 
(hitu The sensitive asthmalu lan usually be com- 
plitely relieved of all attacks by elimination of the 
offending protein or proteins from this diet or en- 
vironment, by specific protein treatment or proper 
vaccine treatment, or by a combination of these 

It IS my opinion, too, that a considerable propor- 
tion of the so called “non sensitive” or asthmatic 
bronchitis cases are also due to sensitisation to some 
foreign protein, or perhaps some non protein sub- 
stance, and that we ^ve merely failed to detect the 
offending protein or other substance and it has been 
my experience that the majority of them can be re 
Iieved by proper vaccine treatment 

Asthma may be due to sensitization to any foreign 
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DFTFHMINING Di^ORl't OF SENSI TIVITY 
Thr rtaOions to mrying dilutions dog hair protein extroet 
when appUed to the auth r i arm The strength o/ the sot^ 
tions are shoun beside the arm 
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THE HOUSE CAT MAY BE A SOURCE OF DANGER 
Dandruf fiom cmti U eften fotuid to be the ctuue of hay fetter and aithma Cure* are then 
made po*uble by the remooal of the tourct, often houtehoid pei\ Then the treatment out- 
fined M ihiM articfe may be applied by a doctor 



EVEN -t^LD DOBUIN" IS UNDER SUSPICION 
people uho have to work around horncs, or even those who are in occasioruU contact with 
lAem, often conttact asthma or hay fever from the dundruff of the animal It ii liue for all 
sufferers from these maladies to keep auuy from animats 


jirotrin with which the patient comes in contact The 
offending protein may enter the body by inhalation, 
ingestion, absorption or infection. Inhalation ap- 
plies to the proteins of plant pollens, of animal 
emanations, such as hair, dandruff, feathers, wool, 
and of miscellaneous inhalants such as orris root, 
et cetera Ingestion and absorption apply to food 
proteins. Absorption may also take place through 
the membrane which lines die eyelids, the nasal 
mucous membrane, or, in rare cases, even through 
the unbroken skin The word infection^ however, 
applies to bacterial proteins (This is a good place 
to emphasise the fact that bacteria may act m two 
ways, first, as a typical infeelion, with the formation 
of toxins, or poisons, and second, the patient may 
be sensitive to the proteins contained in the bodies 
of the bacteria ) 

How DIagnoals la Made 

The diagnosis of the offending protein or pro- 
teins, m the individual case^ is made by means of 
the cutaneous test, the technic of which is os follows 
both arms of the patient are lured to the shoulder 
and exte (fed, with the palms up, upon a table ad 
justed o la^! proper height The flexor surfaces of 
the upper arms and forearms are then cleansed with 
.W-peree t alcohol A senes of linear ruts about 
one>eighl r i rh long are made with the tip of a fine 
scalpel Lhis is praUiLally a painless procedure. 
These Cl fhould be about one and one half inches 
apart a should penetrate the outer layer of the 
skin, but deep enough to draw blood, other than 
the mere trace, which is often unavoidable 1 usu 
ally ma eight cuts on each arm, four above and 
four bcl the elbow To each of these scratches, 
with the replion of the ones just below the elbow 
on each i, which should be kept as controls, is 
^pHed ^ nil quanuty of purified powdered pro- 
mn of I substances to be tested To each of these 

then ' '*‘'1 a drop of tenth-normal (04 percent) 
sodium I -froxide in order to dissolve them and to 
permit nrud absorption A drop of the solvent is 
also applied to eac^ of the control cuts After 30 
minutes, the proteins are washed off and the rcac- 
tiofia are interpreted. 

A positive reaction occurs in from five to 30 min- 
utes, and IS {"dicated by a definite urticarial wheal 
(or hive) about the site of the cut, at least one- 
quarter in'-h in diameter, surrounded by an area of 
more or less redness lliese rrariions give no sore 
arm or allergic shock, even in a very susceptible pa- 
tletit, as the protein may lie w-shed off at any time, 
thus checking its action. Lar'^er rcac'ions than o le 


quarter iiuh are denoted by a senes of plus marks, 
and smaller ones are called doubtful These doubt- 
ful reactions should not be ignored, but should be 
looked upon as danger signals and repeated at some 
future time. In some cases a positive reaction is 
indicated by a large red area, with no wheal fonna 
tion With bacterial proteins, there is still a third 
form of positive reaction, which ap|>ears hours later, 
(he site of (he inoculation being elevated, hot, in- 
flamed, and slightly painful, having all the appear 
aners of a mild infection Unless attention is j>aid 
to these delayed reactions, a number of positive re 
actions will he missed Occasionally, food reattions 
do not appear until several hours after the tests are 
made 

To determine the degree of sensitivity of a patient, 
I make tests with varying dilutions of the offending 



INFECTION I ROM DOl»S 


Both hay fever umt asthma may hr vnniracted from the 
do§ However both diseases uiil usually yield to the 
proper treatment 

protein, namely, 1 100,000, 1 10,000, I 1,000 and 
J 500 Treatment is started with the strongest solu- 
tion which fails to give any nkin reaction whatsoever 
Asthmatic patients are tested in a routine mariner 
with all food proteins which enter into ihcir daily 
diet, as well as with the hair or dandruff of suth 
domestic animals as are about the home or place of 
occupation Seasonal, or hay sslhmatus, should be 
tested with pollen proteins Those asthmatics who 
are susceptible to colds, as well as those who do not 
react to any other form of proteins should be tested 
vv h bacterial pro eins The m»*rc proteins that are 


tru^, the mure lerluin one cun be of the diagnosis, 
namely, that all ofTending proteins have been de- 
tected 1 use some 2R0 different proteins, and am 
continually adding to this supply 

And now we come to a human ailment perhaps 
more commonly encountered than is asthma— 
namely, hay-fever, known, in medical terms, as a 
typical cliniial manifestation of allergy Seasonal 
hay fever is nearly always due lo seriHitisation to the 
proteins of plant pollens, whereas non-seasonal or 
perennial hay frvi r may he due to scnsitixation to 
any foreign protein There is also a form of peren- 
nial hay fever due to a deficienry of caKium (lime) 
in the Bv«lem whuh ran be dcicited by a special 
blood lest and corrected with proper treatment Sum- 
mer hay fever is commonly spoketi of as “rose cold,** 
which IS a misnomer, as most of these cases are due 
to sensitization to one or more of the grass pollens. 
Roses arc iiiKect pollinated, and do not cause symp- 
toms except on intimate exponurc, even in sensitive 
paliciits llie tvpical fall hav-fever season is from 
about the middle of August until the first frost, 
which coimides with the |>enod of pollination of 
ragweed, to which pollen practically all of these 
cases are dominantly sensitive 

The Brat Treatmcm is Prevention 
Undoubtedly the ideal method of treating seasonal 
hay fever is pre seasonal treatment started far enough 
in advance of the season to git the patient as com- 
pletely lieMnsitizcd ns possible just lufore pollina- 
tion of the jmrlicular offending plant or jdantt. In 
those I asps m winch pre rKMisomil treatment is incom- 
plete, or in which there has been no pre w'asunal 
treatment, loseusonai treatment im w« II worthy of 
trial Pre seo'ioiial treatment is given at weekly in- 
tervaN, unlcn^s the time is limited, in wlinli case the 
interval between treatments may Im' lessened, espe- 
cially on the smaller doses CoMfCHonul treatment, 
on the other hand, is preferably given ut irregular 
intervals, depending upon the duration of relief fol- 
lowing the individual treatment 

The pulltms are groujied hiologieally or holani 
t div in o a iiumlier of groups, as followK (trrtuineae 
iiK luding the grasses such as timothy, red top or- 
rhard grais, June grass, sweet vernal gra^*,, and the 
cereal grams such as corn, rye, wheat, and so on, 
ComposUae, such short ragweed, giuiit ragweed, 
dahlia, sunfloiver, golden rod diisy, aMer, and so 
on The patient should be tested with the jHillens to 
which he is exposed, a”d should be treated with the 
pollen or pollens which give the dominant n^artions 
m Q*'v p ir -’Inr "ro .n 
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A srKETCH OF THE DRAINAGE CANAL 
Tkii eanmf 214 jm deep, 28 mdrn lang^exiends from the Chicago River to the Det 
Plmitiat Aver and carnet Lhicago't towage The bridge u one of many tuck auudiiret 



NORTH SHORF SEWAGE TREATMENT PLANT 


A battery of twcruy four tanks, in which rhe sewage u aerated by forcing compressed air up 
through the liquid This serves to oxidise and render tnnoeuous the re m a i ning impuridu 


World’s Largest Sewage Disposal Problem 

Chicago’s Great Effort to Purify Sewage and Factory Wastes, Equivalent to That of a 
Population of Five Million People, by Modem Methods of Tank Treatment 



IHE Crrat Lakrs are an average of 25 
inthea l>elow their nornui] levela. As 
we showed in our September issue, five 
inches of this deficit is due to Chicago 
drawing water from Lake Michigan 
through ila Drainage Canal, and 20 inches is due to 
ahortage of precipitation and a rate of evaporation 
which laCeljr hoa been above the average. The canal 
takes water from Lake Michigan at the rate of 8,500 
cubic feet per second to dilute the sewage of Chicago, 
which IB corned by the canal and discharged into 
the MissiHippf Basin 

Chicago IS equally coni-erncd with the other Great 
Lakes cities and the shipping interests over the seriouH 
lowenng of lake levels, and lU municipal authorities 
are fully alive to the fact that their permit to dram 
water out of Lake MiLhigan is not permanent but is 
revocable at any time by its grantor — the Federal 
Government Hence, for several years, the city has 



ONfc OF THE AERATION TANKS 
Air u supplied by the pipe at bottom of the tank 


been at work investigating, planning and building 
in (be effort to find some otlier method of disposing 
of Us sewage The work is in the hands of the Sani- 
tary District of Chicago, which proposes to use the 
well proved system of tank treatment by which from 
90 to 95 percent of the impurities can be removed 
from the sewage and the purified water or ^effluent” 
discharged into the Drainage Canal 

Sewage DiapoMl in 1850 

Ninety years ago, Chicago was a village situated 
on marshy land at the southwest end of Lake Michi- 
gan. lu water supply was obuined from wells In 
1851, municipal operation of the water works was 
undertaken and sewage was discharged into the 
Chicago Ri\rr and carried into Lake Michigan. If 
we may judge from the following extract from a 
local paper in the summer of 1850, it was high tune 
that something be done* 

*Thc wonder la not that we have had cholera in 
our midst for two seasons in succession, and that the 
common diseases of the country are fatally prevalent 
during the summer months, but that a worse plague 
does not take up permanent re»<idence with us. Many 
of the populous localities are noisome quagmires, 
the gutters running with filth at which the very swine 
turn up iheir noses in supreme disgust Even tome 
portions of the planked streets, say, for instance. 
Lake l>etween Clark and La Salle, are scarcely in 
lietter sanitary condition than those which are not 
plunked The gutters at the crossings are clogged 
up, leaving standing pools of indescribable liquid, 
there to salute the noses of passers-by There being 
no chunce to dram them properly, the water accumu- 
lates under the planking, into which flows all manner 
of filth, and during the hot weather of the last few 
weeks, the whole reeking mass of abominations has 
steamed up through every opening, and the miasma 
thus elaborated has been wafted into the neighbonog 
shops and dwellings to poison their inmates.’* 

I'hc Sanitary Di*»tnrt has grown with the growth 
of the citv Within its area of 437 39 square miles 
jfl included all of Chicago (19938 square miles) 
and some 49 other incorporated cidet and villages. 


At the time of its formation in 1890, the area of the 
district was 185 square miles and the population 
was 1,149,738 In the year 1925, the population 
had risen to 3,350,000 and the area of the Sanitary 
District was 437 39 square miles. At we said in our 
last issue, it was the polludon of the lake, with its 
threat to the inhabitants of Chicago who were draw- 
ing their drinking water therefrom, that led to the 
construction of the Drainage Canal and the reversal 
of the flow of the Chicago River. 

Permission of the Federal Government to open 
the canal was granted May 9, 1899, with the ex- 
pressed stipulation that the permit was temporary 
and revocable at will. On December 5, 1901, the 
Federal Government restricted the rate of flow 
through the canal to 4^167 cubic feet per second 
throughout the 24 hours of each day. Subsequently, 
\ariou8 efl'orts were made by Chicago to secure per- 
mission to take a larger amount of water from l^e 



LARGE SEWER AT THE STOCKYARDS 
This shows constraeiion of a sewer for waste ma t erja i 
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Afidugvw culminating in an attempt to aacure con- 
gremional authoruadon for a dhrmion of 10,000 
cubic feet per aeoond. Tbe Federal Coveminent baa 
alwa)ra admitted the neceiaity for Chicago to take 
tome water from tbe lakc^ and the controversy wob 
finally settjpd on its present basis, by which Chicigo 
is penned to withdraw an average of 8,500 cubic 
feet per seooiid, on condition that she provides sew' 
age treatment plants aufficient to handle the aewage 
of an additio^ 300/)00 people each year for a 
period of five years. 

Thb permit by the Secretary of War, dated March 
3, 192$» reads as follows: the Sanitary Dis- 

trict of Chicago shall cany out a program of sewage 
treatment by artificial processes, which will provide 
the equivalent of the complete (100 percent) treat- 
ment of the sewage of a human population of at 
least 1,200,000 before the expiration of the permit ” 
Another section obligates the Sanitary District to 
pay its share of tbe cost of regulating or compen- 
sating works to restore tbe levels or compensate for 
the lowering of the Great Lakes system, and to post 
a guarantee of 1,000,000 dollars as evidence of its 
good faith. Hiu last requirement has been met. 
The execution of the sewage treatment program is 
under the supervision of the United Sutes District 
Engineer at Chicago Another and most important 
clause obligates the city to adopt a program for 
metenng at least 90 percent of its water service. 
If the city fails to do this, the permit may be revoked 
without notice 

800,000,000 GaHona of Water a Day 

Hus last clause brings up a most important ques- 
tion in tbe matter of the use of lake water It seems 
that tbe present average consumption of water in 
Qiicago Is enormous — 800,000,000 gallons per day, 
tbe per capita consumption being about 275 gallons 
per day. For this purpose Chicago pumps from tbe 
lake more water than is supph^ to Greater New 
York, Milwaukee, Cleveland and Newark combined, 
although the total population served in these four 
aties is nearly 7,500,000 The Western Society of 
Engineers, after a study of this subject, stated that 
metenng the water supply of the city would reduce 
the daily per capita consumption from 275 to about 
125 gallons and would result in a saving m the con- 
struction of new plants of 88,000,000 dollars in the 
next 25 years, and a saving in operation costa of 
145,000, COO dollars. Reduction of the water con- 
sumption, moreover, would bnng about a large re- 
duction In the amount of sewage. The engineers of 



At tiu iurther end o/ ike Canal are a lack, an Hfctnc 
hydnudic power plarU, and refii/afina uior^ to control the 
flow of water from Lake Michigan 


the Sanitary District estimate that this cfecrease would 
reduce tbe cost of future projects by 25 percent 
Furtbermore, tbe saving u pumping costs, resulting 
from metering, would finance a complete filtration 
system for the city With the adoption of metering, 
it will be possible to complete tbe treatment pro- 
gram of the Sanitary District by 1940 instead of by 
1945, as is now planned by the trustees. This can 
be carried out with a water daemon from Lake 
Michigan of not more than 8,500 cubic feet per 
second gradually reducing to 4,400 cubic feet per 
second or Jess, as the treatment plants are installed 
The present population of Chiiago is 5,426,000, 
but m addition to treating the sewage due to popu- 
lation, It will be necesaary to handle also the Indus 
trial wastes from the packing houses and from the 
food products concerns. These wastes are estimated 
to be equivalent to the sewage from a population 
of 1,620,000, so that the total equivalent population 
m tbe present year ia 5,046,000 As the result of 
the stutbes of sewage treatment, six major treatment 
projects have been outlined, in addition to several 
small projects for outlying towns and villages. This 
great work bos been under way for several years and 
the total expenditures on sewage treatment up to 


January 1, 1923, were 21,254v368 dollars. Tbe con- 
struction program from 1923 to 1945 calls for an 
ulijniate expenditure of 116^209,000 dollars 

We present seieral \iew5 of the North Side plant 
which serves a population of 800,000, and on its 
complrtioii will be the largest “activated sludge^ 
plant in the world For the construction of the 
plant, a tract of 180 acres of land was acquired in 
1921. The eontrnf t for the construction of the North 
Side aeration and stilling tanks was entered into 
August 9, 1923, to the amount of 5,602,635 dollars. 
The estimated cost of the completed treatment plant 
is 13,500,000 dollars. In addition to the treatment 
works, it bus beim necessary to construct about 14 
nules of sewers ranging in sice from four feet to 18 
feet in diameter — the total cost of which will be over 
10,000,000 dollars 

When the sewage reaches the North Side plant. 
It 18 treated in settling and aeration tanks of tbe 
kind shown in our illustrations. The settling tanks 
are large rectangular basins — the floors of which 
slope gently to the center. Suspended within the 
tank from an overhead bridge u a vertical shaft, 
eleclneully driven, which carries four radial arms, 
the bottoniH of which conform to the slope of the 
floor Altai bed to tbe bottoms of these arms are a 
number of inclined vanes or ploughs, which grad- 
ually sweep the sludge to the center of the tank, 
whence it is removed, by pumping, to the sludge 
beds. 

How Impurities Are Rendered Innocuous 

The sewage is also treated in a vast system of 
aeration tanks of the kind shown in our illustratioiu 
These tanks, which art* of cont rrte, are Imilt in bat- 
teries of 24 each Extending along the bottom of 
each tank is a large pipe through which comprcMed 
air IS discharged into the sewage toward one side of 
the tank live air rushes up through the liquid 
material and maintains a c*onstant and violent cimi 
lation of the sewage, which is caused to flow up on 
one side of the tank and down on tbe other Tbe 
sewage is thus thoroughly aerated and (he process 
of oxidation renders innocuous the impunties re- 
maining after the heavy solid matter has been de- 
posited. 

^ One thousand pounds of coal per mimUel This 
^ IS the quarUtty of fuel that the largest smgfe- 
unu machine in the world will consume. In our 
November issue, we will describe this giani of 
power and present several photographs of U 



ONE OF THE SETTLING TANKS CALbMET SEWAGE TREATMENT WORKS 

fit rtfw tooib the soUds MCde oat of the sewage The fear rotating arms rake the sludge The solids wVcA are deposited w the settling lanki me pumped to these sludge Mj, from 
in to the center, from whick it U drawn o§ hy pmmping wkicA ihry are removed and used as fertiliser 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A Hopkuis 







A vacaoin «rnp bolder for keeping the 
shaving kruh In lU place 

All Efficient Bruah Holder 

A VACUUM cup holder into which any 
aha\Ing brush will fit la illuairatnl 
here h prrvriiis the bruah from falling 
Into dirty corners or on duaty floors It wdl 
hold il on por4.ilain. marble, wood, or other 
roalerial 

Woodworking at the Bench 

S OME moniha ago, we illuairated a very 
clever little ahaper which can be uacd 
OB the bench or on the actual work, ami we 
now ahow another member of the family 
TfaU machine ia driven by a one quarter 
honepower motor and can be uaeil as a 
bench aliaper, portable aluper and small 
jointer As a bench shaper, all kinds of 
omaU and mcdium-ftlacd work can he done 
quickly and wiibriut expensive help Aa 
a portable shaper, much work can be done 
on pieces after OMembly as well as on 
pieces loo large to be handled easily The 
motor aide of the ublc Is provided with two 
handles for use of ilie table with motor aa 
a poruble aliaper The ability to set the 
motor aliaft at varinua angles makes poiaible 
the use of cuilcra of smaller diameter which 
lake murli lesn p^twer 

A Mechanical Caddie 

T O eliminate the drudgery nf carrying a 
heavy bag of golf clubs a carrier on 
wheda has hern inventfMl capable nf taking 
care of one or two bags The hag is kept 
clean and the tluba are kept together thus 
saving them fmm being scratched and 




A combinatioM beneh and poruble abaper ubieu Tbla maebine b driven by a 
one*qnar1er boraepower motor 


marred by knocking together as they do 
when earned in a caddie bag. The earrier 
ran be wheeled on the greens without mar 
ring the grass. 

Air Suction Comes to the Aid 
of Scale 

A DITROIT inventor haa devised a aim- 
pie and autumailL weighing machine 
in winch the excess material b ruronved 
hy air auction The illustration shows the 
construction. The material is fed fmm the 
storage hopper into the machine hopper by 
ratchet fcH This b so connected aa to 


stop feeding when the worm la stopped 
thereby conimlllim the amount fed to the 
worm A vibrator serves to disturb ms 
IfTislt that cake or pack and cause the 
same to fall oontinually on the worm When 
the motor b atoned by throwing the switch, 
the fan, vibrator and other parts of the 
median iam begin to function under control 
of the weighing device An eleclrio button 
is pressed which closes a twitch and makes 
connection with a solenoid 

This solenoid throws a clutch, sliding on 
a worm shaft, Into meah with another clutch, 
which » continually taming. At the some 



A uUe toaster wbleb cnls otf the 
beating current amomatleally 

time, connection b made with a solenoid 
which opens the door at tlie end of the 
worm With the worm feed turning and 
the door opened, the material Is forced Into 
the holder on the acale until the amount set 
to be weighed causes the scale<arm to go 
up and make contact, Tfab contact cloaca a 
circuit and causes another solenoid to throw 
out the clutch and closes the door tight. 
The worm Is stopped and the door b cloaed; 
no more material can be put Into the bolder 
on the scale When the oontaot on the scale 
arm b made, a very small oolcnold opens 
the shutter in the air-auction pipe and per- 
milt suction of the excess material (one 
or ivm nuncea) from the holder until the 
irale arm descends to perfect balance when 
contact IS opened or brnken and the ohuUer 
closes. The material now weighed b dumped 
by opening the shutter at the bottom of the 
lioldrr 

AutomjiticanT’ Controlled ToMler 

W E have all seen the intoroatb toasting 
machine In restanranu and the sand- 
wich shops which are springing up all over 
the country These toasters are too Urge 
for home use but now we have a device 
which can be placed on the diningroom 
uble Thu little bmther of the restanrant 
loaalor turoa out the same brand of golden 
brown toast with no burning. You abaply 
drop the bread4|itp the even slot and 
preoa the two lev^ When ibe toast b 
done, up It comes and the corrent b auto 
maitcally out off 


kor the cocUle-leaa golfer 


Contlnoom cemtroUed scale for weighing dry niaterials 
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Ohiarf loty tlm fnNa ycnr ciccirk 
iMHue-UfhtlDs dmlt 

^^decliron** Qodu 

A NEV kind of limepfoco ha* reconlly 
beea placed on the market oommer- 
daily, although the prlnclplca have been 
koowB for aevenl years. Thu dock has 
bees tested out In the laboratories of a 
nuttber of nnlverslUes and gave excellent 
saltsfacifoa It u nMrely necewary to plug 
into the alternating current and then set the 
olook aeeuralely. The correct time can be 
obtained from the power bouse 
Technically, the Telechron clock — which 
name means time from a dutance— contains 
a diminutive synchronous motor which has 
a rotor the she of a ten-cent piece. Thu 
rotor floats in nil and makes exactly 3,600 
revolutions each minute when It u connected 
to O&cycle aliematlng current Through 
suitable gearing, thla la reduced to one 
revolution per hour for the minute band, 
and the necesMry amount for the hour 
hand. The 60 cycles la accurately oontroUed 
at the power house and checked up twice 
dally by the Naval Obifcrvaiucy 

Locking the Lock 

T he atiaobment Illustrated Is intended 
to safeguard the none too safe mortise 
lock by preventing the lock from being 
picked. The guard is made of spring steel 
and has two prongs ind two holes. The 
operaiioo u as follows 
First open the padlock and Insert the yoke 
in the hole on the gusrd, then snap shut 
and the "’Keeluck’* Is ready for use. Aficr 
the door has keen locked In the usual man 
ner, remove the door key and insert the 
looking dogs Into the keyhole, pushing the 
guard in as far as pnmible until the locking 
dogs expand and take a secure grip on llie 
inside of the door plate The door la now 
securely double locked. Any attempt to 
remove the guard by force will only cause 
the locking dogs to take a more securo grip 
OB the lock. To open the door, unlock the 
padlock by means of its own key and rtv 
move the same from the guard, a slight pusli 
will force the guard through the keyhole 
to the Inside of the door 

A Third Hand for the 
Drani^taman 

T he magnelio T'squaie is Identical with 
t^ ordinary T-square except that in 



A magadie t«e aqaara for draughtsmen 



( Inele cutting tool that may be used lor many materials 


place of an ebony or rubber head, this 
square is provided with a stainless steel 
magnetic working head The drawing board 
roust have, of course, a metal edge, ther^ 
fore a nickdled steel working edge is pn^ 
Tided The T-square remains in exactly the 
position it b left Thn device comes from 
England and really gives the draughtsman 
a relbble third hand 


An Indoor Sccmw 

F or chiMrrn who are confined to apart 
menti and liave small space for play 
there has been invented and placed on the 
market recently an indoor toetrr that is 
operated hy springs. It is called the ‘"Foxy 
Grandpi Bouncer," anil requires only a few 
feet of floor space However, it provides 
much smusement for ihr children 


The Foxy Grandpa Bouncer 
A Circle CUitter 

T he device illustrated is nut limited to 
cutting circles in bskelite, rubber, fiber 
et cetera for radio iwnrls. but can be iisod 
to rut veneers, very hurd Woods and soft 
metals as well ae gaskets, washers, rings 
and the like fmin leather, Iinrdeum and 
sheet packing The cunHiruciion Is clearly 
shown in llio illustration A carpenlcr'a 
brace may be used. 

Wlien desired for radio work tlie cutting 
tool IB set fur the sire of the holes dcMred, 
llien the beading tiHd is set with tlw inside 
edge the same size as tlie hrdo rut This 
will put a full head around the Imle To 
rut thin metal, reverse the cutting etlg^ of 
the tool bit as the hack has a knife-like 
edge. Tho tool lias been chriatened 
'I’anwDod * 

Brighten Up Yonr Knlvct 

T fIPRL IB in New York, a store that is 
the Metiv of all those wlio are in- 
terested in liousehold inventions, particuUrly 
those used in the kitchen Every summer, 
one of the owners goes to Furnpc and brings 
back quantities of novelties The knife 
cleaner illustrated is one uf these novelties 
This hails from Fngland and seems to be 
a hard pad of an abraaive suhatance pro- 
vided wilh a convenient handle It cicana 
the knives perfectly with a minimum of 
effort 

A Curioug ClocJc 

A VETERAN in a huspital at Augosia, 
(Fporgia — Mr Valter Davis — Bends u 
a photo uf a clock lie has made in hli apare 
hours, and he pruliahly has many uf them. 
Tho clock Las a single band and a 24-bour 
dial Tlie dial is divided into halves The 
upper half rrpresi nts the 12 liours nf night 
(more or and the lower half the 12 

hours id day Tlie painting is approprlaln 
In the periods noted The works of this 
clock were made from the parts of an old 
aleim flow racier 
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Tlw Ryporiianalrope iranamlttliif dericc la dapUeate The aapia rcpredthig device b abe In dnpHcale 


Giving the Choraa Girl « I ifl 

“^ENTLFMFN prefer Blondn it the 
VJT Dime of R writ known pli^ and | rob 
ably ffBtInnrB do and so do thrairicil 
produroni but tbry like ihrm t) ami alio 
But time exponenia of pul hriiudc are not 
alwayi alngera — mirr la the pity Mr /irg 
fold noticed thia and called on arlcnce to 
make up thia drSciency of nature The 
reaeatrh laboratorm of a pb maraph 

oosipany and a grrat radio torporatinn were 
appealed to and tlie enfunetra pruducetl 
wbil la called the aupar paxiairope which 
baa been in uae at the ( lobe Theatre in one 
of Mr Zieffelda Revuea whcrtin aa u<iual 
he glonfiet ibe American girl 
Tbe eleclncal voice capable of rLmleruiR 
vocal or inatmineota] aelectiona ihriugbout 
the enure range of the musical art ii ma lo 
poaiuble by a ooloaaal aound reproducing de 
vice known aa the auper panairupe It la 
in fact a larger replica of a aimilar devi r 
DOW available for home uae and llkewiv 
operatea from electrically cat diaki pro 
dttced by tbe preciae light ray proceM The 
twmta and lurita of tbe record groove are 
tranalated Into cormponding ripplea of an 
dertne current by a magnetic pickup cb 
we Tbe eleotrioal ripple* In turn are 
stepped up or magnified hundreda of thou 
■amis of timoa by an clectncal amplifier 
and then pained to a cone reproducer which 
vibraiea accordingly and furniahe* a faithful 
rendition if the inpnal muairel valuta rr 



The deetncnl kc nun 


corded 10 the phonograpb company a aiodlo 
Tbe reader baa doobllcaa often noticed a 
certain wrakneaa in the finale of a ecene 
where the i Itorus dt ra not match up to the 
exigincm of the caat and in aome Inatancee 
exiri iniainaoa are brought into the orchee 
tra to help along the final creacend i With 
ihia electncal voice the burden of the vocal 
rendition by tlie chorua may be entirely 
chmi tall 1 leaving the cbonia girla free to 
neentnte their rff rta on darning r act 
mg So rralutu is the electrical voire 
lliat tht audience U virtually cAOviiiced that 
the eh rui girla are doing all ibe Hinging 
The aound repr lucing proceaa atarta with 
the record nesting in the groove of the 
record la a m e lie which wobblca In accord 
an e with the Krpcntine path of the groove 
and tran«inita ibw gyratnna to an electro 
magnetic pickup which in turn iramlatca 
them into oorre^pondiog electrical impulaca 
which are amplified hundreda of tbouaanda 
of umca and turned over to a Urge cone 
reproducer 

In the theatre ustallalion the mechaniam 
la placed beneath the atage or in aome other 
convenient place while the cone reprodocer 
UBoally in duplicate la placed in tbe the 


atre auefa a* u the aproo of the atage 
facing tbe mualcuna An opmaior atanda 
by the mcclianiam placing tbe rec^Hot re 
placing ihfitt and making tbe neoraafiy ad 
juatmenta r 

In order to provide pomUvr perfomanoe 
tbe equipment la supplied in dupbcaie 
throughout Thus tbm are two records 
two turn tables two magnetic pickupa two 
low power amplifieri two high | >wer ampU 
fieri two power auppUea and two rcpioduc 
iiig cones Asy oombloation of components 
from etlher complcto act it inttantly avail 
able Daplicaie records arc aec at the 
exact aame point with reUuon to the pick 
I pa revolve In absolute aiep and are ready 
to produce the exact same mte in the 
changeover 

At the preaaing of a button the orcbeaira 
leader seta the rirctncal voice in operation 
and llie leader is in constant tonefa with the 
iperator who imU and adjusts the merhan 
ism by the aid of a microphone ani a 
loudspeaker The operator himaelf is alto 
informed of everything that goes on in the 
urchcatra by tbe same means Our illusira 
iraiiona show the ippantna below the atage 
and also the two reproducing cones In front 



Bear view of lk« InnamittiBg devloe, ahowlng takes 


I f the fuotlighu These are cleverly masked 
Were it not for the volume oontml la tbe 
hands of the orchestra leader the gUni 
elcotncal voice could reedily drown out tbe 
orohestra and chctfua One other lUuatration 
shows tbe 250 wall vacuum tnb es the equip* 
men! being aomewhat airolUr to the bwer 
type of broadcaaling stations 

A Small^lged Electrical 
Ref narrator 

T HF nnall refrigerator lUustiaied em 
bodies all the charaotenatlci of the 
larger modelt^the refrigerating meohanum 
being coniamed in one unit Tbe motor 
compreasor and all monog parts are her 
meticaUy aealed in a compact ateel case 
containing auficient refrigerant and lubri 
eating oil to last years of service Tbe 
location of the refrigerating mecbaniom on 
lop of tbe ralnnct makes possible tbe elimi 
nation of all surface valves and pipe con 
neciions The heat generated In oomprraaiDg 
the gai naes away from the cabinet Inatead 
of enveloping it 

A Coffee Filter for Any Coffee Pot 

T he coffee fitter illuatraled fiu any metal 
coffee pot pereoUton Inrliided The 
water u boiled and poured through thus 
making what is called '‘dnp coffee which 
is cunaidered the most deticioua Tbs de 
vice consists of a bag fasteued to ft ring 
and a clip which serves Co secure It to the 
top of the coffee pot 


x'. 
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Maaiodon or Maoimoih? 

How many of onr retden cu Identify 
the tooth and fragment of a liuk ibown In 
the tUuatratInn on page 290? This photo- 
graph woi oubmltted to os by a reader in 
Sw^watcr. Texai. Ho atitn that the tooth 
ia that of a moatodon. Is he right? 

During the Toe Age — whiob came to a 
gradual clooe In the northeoatem port of 
what it now the IJnltod States about ten 
or twenty thouund yean ogo—buili the 
momiwith and the mastodon ran^td over 
ImiDonse and overlapping areas near Uie 
greet glacial cap, and for to tlm touch 
of It. Doth enimeU left their remains iu 


pounds, twelve ounces. Numerous other 
relict of pre-hisioric animslt have also been 
found near Sweetwater" 

Doth the tooth and took are those of a 
mammoth — not a mastodon Nut only ora 
tliey UioM of the largest of the several races 
of numunolhi, but of all that group of 
elephant like anlmalt, Jiving and extinct, 
known os the Probosetdea, They ara doubt 
lest the remains of Archldltkodon. the great 
Imperial Mammoth. This giant beast stood 
from 13^4 to 14 feet high Thus he ex- 
ceeded by 3Vb to 4 feet the height of the 
ordinary circus elephant 

What then, ore the charactcrlstica of theoe 



largo numbert. Tbclr fotoUa have been 
fotuid in many places. While these foaolls 
are not exactly oommonplacei, neither are 
they rare For example, 115 mastodon and 
mammoth remains ore listed from variout 
ports of the sUte of New York, In New 
York Slots Museum Bulletin Number 241 
242, entitled ^he Mastodons, Mammoths 
and other Pleistocene Mammals of New 
York Sute.” 

Gonccmlog the fosslb which we have oug- 
geiied that the reader try his sk,!! In Identt 
fytng, thfir discoverer writes, *1 enclose a 
photograph slmwiog ■ arction of mutodon 
took and a big tooth belonging to another 


fossils which moke their Ideiitlficallon to 
simple? Fortunately, the tooth la preserved, 
and of all the skelctun, this it the moat volu 
able port for identification purposco. Once 
one ^t observed tlie marked contrast be- 
tween the molar teeth of the mitlodont and 
the mamninths, one will never confuse tbs 
two While bolh snunals bore strong aupsr- 
ficiil resemblance to our living elephants and 
to one another, on comparing them part for 
part, certoln easily distinguishable differw 
ences become obvloui at once 
The molar tooth of the mammoUi Is. or 
was, composed of a series of cuaps Liters 
ally. In fact, the word mastodon, meani 



insitmTon, or to some other anJmol of slubte 
praporlhms found In grave] pita near Sweet 
Wiiet, Tsxat. The tusk was token out In- 
Uot bm rapidly dlslntegntod when exposed 
BO the atBKMphm It was about oeven feet 
In Isngdi end over a foot In (Himeter In tbs 
tUeksM portion The tooth weigba two 


"nlppld tooth " The molar of the mammoth 
Js made up of a scries of plates on edge, 
presenting the appearance of a oertea of low, 
parallel rldget. 

A oonparioon of ths body outUnea of the 
two animals, part for part, reveals pro- 
noonMd dlfferencee, paitlctdarly In the 


shsiH* of the head and the thickness of the 
tegs. The iwn sninials an quite cloady 
related, but the masLndnn evolved first Our 
hving ele|iliaiii8 bctimg Hilh the msnimutliH 
ProfiHMir Henry Fatiifirlif (Utnirn I’rrsi 
dent of the Amcriran Miiki um of Natural 
IJiNiory u iialeonloliigist wlio bss Urn 
studying ilii e\iiliiii(inaTy n lalinnsliips of all 
llie pruUiHcideana fur many yiara bos re- 


and bin rdativm wTTe In their early cvoln- 
lion mans unccstur is believed to have born 
a niimll ajie, but hintr ilifl niajonty of the 
riel's of prolmscidLans hIkiwii uii Prof 
Osborn s diagram diil not Usc-uiiic extinct 
until llie Plpjalorene | [h»cIi, or Ue Age. 
wliii h ended roughly 20 000 yijini ago some 
of these Lipihis nlllioiigli now i xtiiicl wire 
contimiHiTaneoiiH, at least in conlinenlal Eu 



Contnut th« profile of the mammoth's head with that of the mastodon shown 
In the lower left-hand illustration on this page 


cently rcelawificd ihrir 290 or mure known 
species, placing them In sixteen “races.** 
Professor OsUirii s work woa popularly 
aummsrircd In the January February, 1925, 
Issue of Natural History (published by the 
American Museum of Naliirsl History, New 
York) He has placed the respective races 
of pruboseideans on a sort nf * family tree** 
which is reproduced on page 290 

PorhaiM the first thing the readers will 
notice iHer a earrful study of the ppi-allari 
ties of each of the outlines, is the large 
variety of elephant like forms — in addition 
to the mastoilon, the manunolb and the liv 
ing elephant — that have existed during die 


rope. With the mm of the Old Stone Age. 

The prubotrldcons underwent their early 
evolution in Africa, but many of their races 
ultimately reaibeil Amenca by way of a 
land bridgn which existed scroM the present 
shallow Ilrhnng Straits Says Prof Osborn 
**Ad insatiable wanderlust has always pos- 
sessed the souls of elephants. Tliey have 
gone to the very ends of the earth and have 
fox surpassed man in adapting thnr clothing 
and teeth to all po<4iblo conditions of life " 
Thus 10 nf tbo 16 clepluint like races reached 
America. 

Moeruhfnum u the most primitive form 
on the diagram. Its fossils were found In 



AMihMtIli rfiuawl Blitorr 

MorHlherium was ibn oUest, most primitive and smaUcst of the proboscldeana 
known. The tusks and tho trunk were beglnnlnf to evo^ 


geologic post and have become extincL In 
geniral. the forms at the boltorn of the dla 
gram livnl In the Eocene Fpoch Thii is 
the o]ii.ning or dawn epoch of the Tertiary 
Period, or “Age of Mammals" Estimaieft 
of absolute geologic time vary, but a con- 
servaUTo Fi<tlmBto for tho opening of the 
Tertiary Period is four million yesni ago 
Compaml with the total duration of the 
evDlutlon of life on earth, even this is only 
the last 4 percent of It In the Eocene 
Epoch, when the ancestura of the elephant 


NuribeaBiern Africa. It has no IndliaiioD of 
a trunk, but its second Inc Iwir teeth are al 
ready enlarging This foresliaduwH the fu 
tuiT tusks of us descendrnts li wa^ uiily 
a little ove- two feel high It Ineil in ihu 
Eocene Epurh 

Paifvomnitodon was anceslnil to both the 
ordinary Amenran inasliMluh uiid the races 
of mammoths It lived early in the Tertiary 
Period Its foHsiU have been found in 
Egypt Of the interesting longjBwetl forma 
of mastodons sliown on the lower right 
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hflnd pnrt o/ ibe rluignin, llille can be aald 
hcrp Some of them had four tindia Tt> 
hphoilftn for example, uaed ira ahurd' 
nhuppfl lower luMka for uproutinff plantm and 
j(H upper fuMkfl for definnc IlH jaw an lutlR 
ax 6 fed 7 inLiirs totirhrtl the ground It 
hpn ad through India and reai bed America 
ill fun the III Agn — ila funxilH having been 
found in llu Dukniaa Nebnuka and Col 
orado Nearly ] 00() 000 yeara ago, il bt 
1 uine exlmcu 5/e/iro/najfudon fuaslls havr 
iHeii found in Arizona, Nebruka, Ft xah uiul 
Iowa. KA>ncAo/Arrwm <**beakjBWid ) had 
downinrned upper and lower lUftk^ It be- 
came extinct about 500,000 yrarn ago It 
bax been found In fomil form in (Oregon, 
MniiUna, Colorado, Califunua and M* xicn 
Kelumlng (o (he mum part of Pnif 
Oaburn'a diagram or tree of droLent, 


wax more eJicInilvely g foreat-d welling tnl 
mal thau the nummolha. Ita food waa twigs, 
for whfNio niaxlloallnn iia teeth were well 
adaptcil lia rrmolna have been found In 
bfigx in New York, Indiana, Ohio, llllools, 
Michigan and Iowa, wIkic It la aald that 
*'rvery liog cuntalnn a maatodoo ** They 
have also been found In Florida 
The niietotlnn wore hla hair long^-an 
adaplatuin to the cold climate In which ho 
lived Snmo of thix long, coaroe hair has 
been found in a swamp In Nrw York Slate 
It must be remembered that during the Ico 
Age, even our central slates were os lIuso 
to the ice cap as Labrador la now The ice 
covercfi mosl of I he stales mentioned above, 
but OB It milted back, the aucceeding gen- 
era iiuna of mastudnna followed it Many 
died and werr covered and preserved for us 
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Aw cwgravinc of tHo woolly mamiDoth earvrd on the wall of a Freneh cave by 
a Cro-Magnon arliat« 20,000 or more yean ago 


DinotXMum had unique tuxkfl wIiIlIi turned 
down, and were on ihc lower jaw It 
reached India, but not America, and became 
extinct about half a roilliun yr-ors ago Note 
Ita great comparative height 

Mmsiodon a/nrr/csaifj la the form which 


to uncover several ibouaands of years later 
Archulahodon imfif rotor, popularly called 
ihr imperial mamnuilh, was the greatest of 
all the proboscideans. Hia fossils have been 
found in Nebraska, Kansas, Iowa, Texas, 
California and Mexico. The Sweetwater, 


L w l— j al Om AmMm rhOwSlMl SwMf 

OnlMini*a sow theory of the retadonaht] 
dephont-Uke onlmalsv UvUig am 

the melting back of the Ice cap to the north, 
they too disappeared, becoming extinct 
Probably he was nearly hairless. 

By for, the best-known of the races of 
prubost Ideans was the Jidfersonlan mam- 
moth (see diagram, Porrlephas iefferMonii) 
and the ** woolly” mammoih (Afommonieus 
priirUgcntus) The former was Urge, atand- 
ing lOV^ fret high, the latter was little over 
9 feet high and was very slwggy, Ita hair 
being IB Inchu long, with dense, shorter 
wool brneatit The remains of both of these 
races have been found from Northern Europe 
and Asia to North America Both ncea 
were marked by the extreme acuteness of 
the apex cd the skull and by the alxong in* 


» oimI nnew of ilcseont of tius roeoa of 
I oxiluct* Boflfi at the bottooi 

of oommerre today— a Urge part o^ the ivoiy 
we see being foasJl ivory, probably tea or 
morn thousand years old In Siberia, many 
of their aotual caroasaea have been found, 
still frozen in the Ice whkh has preaerved 
them **No other fossil type has left sneh 
remarkably complete data as the Siberian 
mammoth,” says Herbert L^ng, Aaalsunt 
Curator of African Mammals, American 
Museum of Natural History, writing In a 
pamphlet eniilled, ‘'Problems and Facu 
about Frozen Siberian Manunotha and tbdr 
Ivory” 

The Cro-Magnon men who dwelt In France 
after the close of the Ice Age have left oa 
rock etchings of manunotha which they 



Tooth and twak of the Imperial nummoUi, greatest of the elephonto. lUa 
BpeeJmen was dUcovered near Sweetwater, Texas 



Theoratle mlgnlloo roatea of tke elopkant-Uko mamnab from their ceator of 
dUpetoloB In Afriea, mltUons of yews ago 


ta commonly meant fn this country by the 
word **inBatrH]on ” It lived well into the Tee 
Age, ranging from Europe across Asia to 
Aloak* and throughout the United Stitet. It 
wm 7 to 9 feet high and woa particularly 
stodiy and robust, with thlok leg bonea. It 


Texas, fossils referred to at the beginning 
of this zkrtch belonged to ArehidUkodon, 
flis height was 13 to 14 feet Probably, 
Mys Prof Osborn, he was a tree-ond-ahnib 
brnwaer, and when the foresU that covered 
largo parts of the west dlaappeared, due to 


curvature of the tnika. which eompletdy 
croaaed each other la old a^ (la the mm- 
tratlona, contrast both head and tuaka with 
the oorreapondiag features of the mastodon.) 

So plentifn] art the renuini of the mam- 
moth that thdr tasks are ooed oa on ortkU 


hunted for meat Wo also repcodoco thd 
photograph of a pre-hiitorie figure of a namp 
moth. This woa found In CMobo-SovaUo, 
among plentiful remains of ohoreqal flrao 
tod the debris of bonaa of hoadrods of 
(CooiiMwd on pogo 292) 






Oovoatty 1926 


SCIENTIFIC AMERICAN 


291 




I\p\.-poweT l^^iotjons 

^olu m-e 


T H£ man who likes plenty of volume for easy listen 
ing usually has to drive the last tube of his set be 
yond its limit to get the music loud enough And then 
It IS no longer music The RGV power Radiottons arc 
speCiiUy made to stand die strain in the last audio stage 
They can handle plchty of volume without blasts or 
rattles, and therefore mciln finer, clearer tone' 


Dry b«tt«ry poii(tt Radiotron 
UX 120 12 90 


Storage batctiy or A C power 
RadiouoQ UX 171 16 00 


Storage battery power Radiotron 
UX 112 $6 90 


Storage battery or A C super 
power RadiotrraUX 210 19 00 


Quality 

Lsar-esearch-Story 

The high quality of perfonnaoce you get with agenume RCA Radio* 
rron u due to incessant reSMtdi The Radiotron laboratories find 
ways to make better tubes-^ they find ways to improve manu&cninng 
processes — and they keep a Constant check on the uniformity of 
the manuftetured Radiotron Ir pays to look for the RCA mark 


RADIO CORPORATION 
New Yoik Ch cago 


OF AMERICA 

San Francisco 





<7 • 


RjCA'^Rad iotron 






MADE BY THE MAtCEES 


x. 


THE EADIOLA 
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Growing inlavor- 





inllse 





takes all the 
guess«workoutof 
your woodworking 

It it a niper'hard hardwood that 
offen auprcme reiiattnce Co ipllt* 
ting ana abration* HARD MAPLE 
Eoorsofteaoutwaaradjolningatone 
dooriUIa. Thli quality dlctatea 
iti Ufa for butcher blod^ bowling 
alleya and pins, and for a muld« 
tude of other products that tnuiC 
wlthitand hard wear and abuse. 
HARD MAPLE^wel^ for weight, is 
stronger than steeL which accounts 
for its rapidly increaslngpreference 
for good auto*bodles and odier uses 
where strength and resiliency with 
comparatively light weight are the 
prime requisites* 

And its high hnishing qualities are 
responsible for its ever growing de- 
mand as a fine fomlture wood. The 
lower grades of HARD MAPLE 
make h^*grade crates and boxes 
—more strength with less wei^t. 
Perliapa It offers oqoally profItaMo 
Mtniaetloii for your product. 

Our Fanat Fnducta Dtp ai t mmm i mdS 

aladly fiinUjh you wlih SoC* Mton ili« (»- 

aHitHfll appUcmion of Hard aiJ^U amd 

you tk* Hard MaH« HofUSook PSEB ou woquoMi, 

Northern HARD MAPLE Manfrs. 

311 F. ILA. Bulldlna, Oihkoth.Wla. 

NOTBi Hard kdmptm mmybo had la mtMfd 
•hilmiaNrf with lUech^ BiKh and iirhar da- 
Northam Ha^woc^i WrUa for 
Uk of member mUle. 

FREE -^IBOOK 



msmmothft, ktHed and eaien 20,000 yean 
aso, by the OJd Stone Age liiiiktcf& 

Gradually the mammutha dwindled in 
number uuul they became eitlnct. Today 
tliere are only two race* of pruboacideana. 
tlie African elephant wbone true name ia 
"loxodonit” and the true clepbania of lodla. 
Ceylon and Burma. 

• • * 

Amfihmr Amaiettr^$ T^egcope 

One of the moil Iniercating reflrcilns tele- 
scopea ihui far completed as a reiiuli uf the 
leleecope campalsn which the Sclcnllflc 
Ameiiran U mnduitins la that of F M 


St boiling tempenUDrea. Aa toon aa it h 
cooled, it beooiM red agaiii. Tbe aUver and 
mercury sail la ordinanly ydlow, and be- 
comea a dark orange or brlok ted at 160 
degreeo. 

Among the uaea auggeated for tbeae palnu 
by Mr Andreva are for tbe oaalngi of bear 
inga and other parti of machinery which are 
apt. to become overheated, with dlaaalroua 
cffcKta, and for Indicaung the level of the 
liquid In a hot water tank. In the latter 
case, a vertical airlpe ia painted on tbe out 
aide of the tank, a^ the height of tbe pan 
where the etdor has changed Indicatca the 
water level — Science Sera^. 



Mr* nirha ni the eyepleea of kla refleetlns tdeacope, wUeb la pennau lastly 
nsoniited In an eaeloanre on the roof of hla f^Uforola homo 


llicka, 131S Oakland Avenue, Paaadena, 
ralifornia Two pbntographa of thia muni- 
ment are reproduced on ibis page 

Mr Hioka made the entire roounling, but 
purchased tbe paraboloidal mirror This baa 
a diameter of 61^ inches and a focoi length 
uf five feet The outside tube ia 10% Inchea 
in diameter Tbe 60-incb focal length la 
divided aa followi mirror to the 2% inch 
diagonal, 42 inches, tllagonal to IVk-lneh 
prism, \l% Jnebefl, prism to eyepieee, 614 
inches. Thus it ia seen that the mounting ia 
of the aUUonary eyepiece type described in 
Amateur Telescope Making" (Sclenilfic 
American Publishing Company, 1926) page 
31 

In the polar axis, writes Mr HicLa, there 
u a Ford roller bearing hub which, with 
careful balancing of the tube, permlta a 
delicate manipulation of the 90 pounds of 
tube and counterweight “Anyone who ap- 
preciatra the convenience and comfort of a 
■taiionary eyepiece,** he emphoaizn, "will 
never regret going to the extra expense and 
Hork ruquired to build such an Inatruiuenl ** 

The doclinaiion axis was cuuairucted from 
a Crane and Company, 2% inch "T* of cast 
imn, this being thick enough to permit bur 
ing out true and turning in a lathe where 
neceasary Into this “T," g Sbdhy tube, one- 
half inch thick, waa inserted This Jiulds tbe 
prifun and carries the oast Iron cradle to 
whuli the large tcicacope tube is bolted 

The polar axis was constructed of two 
pieces of brass tubing brazed together at an 
angle suitable for ibis latitude A Ford 
roller bearing hub, turned down to suit, was 
placed In the polar axis tube, where il pro- 
vides tbe rotary motion of the polar axU. 
a a * 

Color Changing FainU Show 
Temperaiure Changed 

Chameleon-like paints that change color 
when heated, only to return to their original 
color when cooled again are the interesting 
products described by W S Andrews, of the 
General Electric Company*! engliweriog 
laboratory In Schenectady. New York. 

"Such palata are made either of tbe doalde 
iodide of copper and mercury, pr the double 
iodide of allvcr and mercury," says Mr 
Andrews. The former la bright red at or- 
dinary temperaiuret, but when heated to 
about 160 degreea, Fabrenbelu changea to a 
dark obooolate brown which becomea Uack 


A Tw^veAnch Refloeting 
T^egcope 

Mr. John Roney, 617 Wear Joffenon 
Street, Louisville. Kentucky, writes aa fol 
lows apprertailon of your efforts to 

stimulate an Inicrcat In astronomy, I am 
sending you a picture of my 12-inch re- 
flector, made at home during spare time I 
mounted my mirror on two Ford axles. I find 
this an excellent way of mounting a tele- 
scope. It seems. In fact, that the axles 
were made for this purpose. 

"My mirror gives eicellent results under 
good sociDg, and magnificadoiia aa high oa 
400 are employed. 1 polished and figured 



The two axes, aettfaqr dreles, worma, 
cyepleco and botloiii of iIm mala 
tnbe of Mr. Hleka* lokaeope 

nearly nlno months before I got the surface 
of my speculum as 1 wanted it The focal 
length Is 78 Inches. Tbe disk is one and 
one half inches thick. 

**Tbe tube la built up of soft or machine 
■teel, one inch by onc-clghih of an Inch In 
ornss-scciion. Tltis can be bought of any 
Iron desler in lengtha up to 12 fart long 
My tube coat just two doDara. These atnpa 
are bolted to hoops of the same material 
with one-quarter Inch olove holla. The hoops 
are one Inch greater In diameter than tN 
mirror The tube U perfeotly rigid, owing 
to the diagonal stays. My entire Inttraraenl 
was made at home, except for welding t "T” 
on tbe declination axia. 

{Coniinged on page 394) 
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Astounding days are here 

Read the amazing facts of progress and opportunity 
from the pens of voorld'‘famed leaders in every walk 
of life. They write especially for the new Britan- 
nica—now ready. New ways to success open to all. 


G reater news breaks on the 
world today than has come for 
centuries It is more important than 
the discoveries of new lands, such as 
sent adventurers sailing from Eu- 
rope More important than the find- 
ing of gold fields in Alaska It means 
more to all men and women, young 
and old. Its reading is more enter- 
taining 

For years scientists, scholars, in- 
dustnal leaders, financial experts, 
political sages have been working to 
repair the ravages of war and to 
make a better, richer life fotall Now 
these master-minds, these leading 
experts, report to you They — the 
world authorities — 
gather together in 
the pages of the new A Wmw Ol 
Thirteenth Edition Vameva 

of the Encyclopac- w«.a*a«». 

dia Bntanmca In 
special articles each Artlwl#i 
tells the marvellous ANDREW 

progress in his line HBNR 

of work Their dis- MMR 

covenes, inventions SBNATOl 

and tested theories SlOMUr 

and methods are 
now yours to use in L. M I 

business, profession, pei 

home life, social life IRVlNi 

— any place and GBORCJIi 

every place Pkei 

Todtn- 

A Sew World ALBBRl 

Merely minor parts 
of this vast plan of mahsf 

SSSm'hot; 

past years Yet 
think what tremen- ADO 

dous changes these For additio 

fewdiacovenes have looladloa 2 

wrought Electric 
remgeration allow- tieUi, 

mg the transport of paic book 

perishable foods 


A F«w of tiM MmwKf 
Wmmmnm Expertt 
Writing Bpmmlml 
ArttelM of Todapt 


ANDREW W MELLON 
HBNRY FORD 
MMR CURIE 
SENATOR MARCONI 
SIGMUND FRBUD 
AmmlyiiM 

L. M FANNING 
Petr^lemm 

IRVING FISHER 
GBORGB EASTMAN 
Pketegrmpky 
BLIHU ROOT 
ALBERT MN8TBIN 
MISS DOROTHY TODD 
Pm$ki99i 

MARSHAL POCH 
RAMSAY MuDONALD 

BERNARD SHAW 
DR ADOLF LORENZ 

For additionRl aathontiei, 
looladloa 22 Nobol Priso 
winnon, tofloy pioturot and 
dosonptiono ol «poolal or- 
tieUi, oeod lor FREE 80* 
pode book Soc Coupoo 


thousands of miles Household appli- 
ances freeing women from drud^ry, 
releasing them for social, business 
and political affairs The discovery 
of Rayon — artificial silk — leveling 
wealth distinction in dress New 
anti-toxins stamping out dread dis- 
eases, saving hundr^s of thousands 
of lives New industnal processes 
which make the former tuxunes of 
millionaires the present necessities 
of millions. 

Yet not half of the discoveries and 
inventions have l>ccn put to use 
Few have known one tenth of them 
Today all the new things are revealed 
to you through the new Rritannica 
. Do YOU know that 

psychological stud- 
klMilaair ICS are giving to 

Experfg some a power almost 

8p#0lal hypnotic ^ Big Imsi- 

I Todavt w “■""g thcM 

^ principles in build- 

M ELLON jmd exccu- 

FORD tive staffs Thefim- 

^URIE ous psychologists 

MARCONI reveal to you the 

► FRBUD inner truths in the 

ImmlyMiM new Ihirtccnth 

NNING Edition of the Hn- 


hamuus for over 
150 years, the En- 
cyclopaedia Bntan- 
nica alone had ac- 
cess behind the 
scenes of this world- 
wide plan of prog- 
ress It alone had 
the inriuenc*e to get 
first’hnnd reports 
from the renowned 
authorities in labo- 
ratory, industnal 
plant, scholarly 
study, council 
c hambersof govern- 
ment 


Experts Tell the Facts 
They — the leading experts — have 
written special, up-u>-the-mmutc 


The New written special, up-u>-the-mmutc b 

ENCYCLOPAEDIA 

BRITANNICA 

THIRTEENTH EDITION 1926 


articles for the new Hritannica 
These articles cover all the activities 
of the past momentous years in all 
civilized countries of the globe No- 
where, except in the new Hritannica, 
can these reports be read 'I hey are 
exclusive 

The facts of this whirlwind prog- 
ress, facts of exploration, of scientific 
discovery, of industrial research, of 
medical advance, of artistic tnumph 
— all in the new Bntunnica are ac- 
curate as steel tape measures yet 
more astounding than rales from the 
Arabian Nights Hotli the sound 
authority and the enchanting per- 
sonality of famous Icaiters arc in 
these writings You read them both 
for entertainment and pnifit 

Every Day Usefulness 

Would you know of the new profes- 
sions offering pioncxr openings for 
men and women todays Here, in the 
new Bntanniea, lire tne facts of the 
most recent developments 

Would Aou know of industrial 
processes^ Henry bord tells about 
Mass Prixiucuon Other industrial 
leatlers tell of other modem phases 
of business How al»out synthetic 
chemistry^ As sources of raw ma- 
terials are exhausted thr chemists 
work akhemy in substiruting on 
nature's creation Perhaps tod.i\ will 
be known in history as tne Synthetic 
Age l-et men like I. H Baekeland, 
inventor of Bakchte, unfold these 
magical possibilities before you 

What business man or woman can 
afforil to lie without accurate in- 
formation on the changing econo- 
mics ami jiolirics in foreign markets^ 
P Very d iv, Inisiness forges info new 
markets Vet only in the Hritannica 
IS this intornniTion instantly avail- 
able to all 

At Home and in Office 

How many perplexing problems 
arise foiiay because of tne swift 
changes* Questions as to proper 
business procedure, questions aliout 


employment, about our education 
of children, about budgeting of 
household expenses, about measures 
in CIVIC affairs, about new inven- 
tions and their application — almost 
hourly such questions arise But 
now they can be settled by quick 
reference to the most recent and 
authoritative word as contained m 
the new Bntanmca, 

An Age of Brilltant Culture 

Yean ahead of text book ami popular nrolw 
lem-fltory ii the new 1 hirteenth hdition 
Bntanmca. Its news in of telegraphic ^reth- 
ncM Many of the authorities have put in 
these apeaal arricles the facts ami tested 
tlicunca iliat will form the basis of lectures 
and wntitigs for years to come 

Owners of the new Bntanniea incrrasing 
by the thouianda weekly- arc now ennven- 
ing of these newest diKovenes, ihnngeB of 
thcHjghr, rcndencicain art, litcrorure, NCience 
husintsn Nut sini’c the djyn of Shakespeare 
halt there Ikth sulK live interest in all the 
vaned activities of the humsn race 

Prove This Value Without Cost 

let us send vou the PKI I* 80-pagc book 
describing the momLnrotis changtsof the past 
16 >car5, the revolution of today And the 
New Hritannui- its ^tnciical \ Juc in the 
home ami husinc«i lives of all men and 
women Hire irc .pccimen pigeH many in 
the beautiful colors so prufutwly tfsrd in the 
Bntanmca itstif Here arc the pictures ami 
dcsenptionsof scon s of the famed aiithonriet 
conmnuting 3|)ecial articles more ol the 
world Bmi^ttr-niindsihancvcrhefoTegatheml 
for a service to mankind 

Sec if the pages of this J'fee Book- every- 
one of the eighty does not hold for >au a 
greater interest ami profit than ever pre- 
viously offetxd ^ ou will re read it often and 
with never diminishmii pleasure 

With this HO page illustrated bo(»k will 
come to >ou siirpming news cm the ease <■ f 
obtaining the niw and complete 1 hirteenth 
Klition Bnr •nmra— the small initial pay 
mcniB and thi. long term installments thst fit 
.ilmusc unncitKTslily into strictly economical 
cxpcndltu^e^ 


This Boi 

Is hare awaiting your 
name and address 
Write for It now Fill 
In the coupon t>clow j 
and drop It In the A 
mail before the M 
last collection to- 
night 




Um This OMipoa Imp fan BMfctoC 


r TO^KJcYuSi^'EDUrBRrf^'Nic’i^lnL 

MZ Madlscm Avenue. N«w York 

Please send me, by return mud, without on> obliRanon on my part, 
\our free 80-pagc ‘^penmen Book of the newl‘J2f» bVC^CTOPAI DIA 
BHITANMCA nhirtccnth Eluion) Alio full particulars of >our 
rosy terms of pa>iiient 
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Plylock— the ideal material for 
automobile floor boards 


Floort>o«nlsth»cdo not warpi bulge or split. Floorboards chat 
fit PERMANENTLY — that neltncr rattlo nor stick. Floor- 
boards that are mm-cofuluctcMrs of heat. Floorboards that can 
bo mortised for pedals without rcinforceniciit around c»pen- 
Ings* These are but a few of the advantages etdoT*d by the 
owners of a car in which Plylock Is used. 

1 radlni automoblla bodr builders and motor car manufsc- 
turrrs have been spedfring and using genuine Plylock (not 
to be conftised wlm ordinary cornmndal fir plywood) for 
over two yearst for floorboards# running boam and ocher 
points whm strength, lightness# and rlddlty are cseendals. 
And they are finding that its use materidly l es s en s both ma- 
terial and productioa costs. 

Plylock is bdng employed to advantage in a wide range of 
Industrial uses. Manufseturers of cabinets and doors# Interior 
paneling for homes# stores and offices# trunks and cases# 
phonooaph and radio rehlnrtm, shelving# toys and wcNtdcn 
novelra# desks end furniture# end Innumerable other lines 
outside the automotive field are turning to Plylock as a means 
of improving their product and redud^ costs. 

Write for full tnfimnerion about Plylodc# including a copy of 
**The Pictured Story of Plykvck.*' Fhll slse samples or the 
product Itself will gladly b9 supplied for experiment and 
development work in your own plant# and our research de- 
partment Is at your service. 


PORTLAND MANDTACTURINO CO # PORTLAND# ORBOON 
PIjwiwb J leefcm /vr 27 y&an. 


PLYLOCK 

^V/bod tfaalh than 



**SlfKe boyhood T hare been deeply fa- 
terestad in utmiiomy ead wanted a lele- 
sc4>pe. but was unable lo pay the price of a 
first-class instruroenL My first efforts were 
spent trying tu make a fourdneh refractor, 
but later I was wflltng to oompromlne with 
a reflector 



Mr. John Ronry^a faigenloas telescope# 
with fabricated tube 


*Thuse for whom the ataity heavens have 
never held any fascination, can never know 
the delight of ihe observer when he first 
directs bis telescope which be has made with 
his own hands, upon the sky at night To 
me, the beauty and wondera of the sky sur- 
pass iho beauty of our owg planet to the 
extent that the Litter becomea of little lih 
lercsL I am waiting in wild anticipation 
for the pictures of other makers and tbclr 
lelescoprs.” 

• * • 

What 1$ a **Beginne9^? 

Appramanies Indicate that at about the 
lime of the famous “monkey tnar in Ten 
ncsflce last year, nearly everyone who had an 
interest in evolution aal down and wrote a 
popular book about tliat subject. This took 
(cveral weeks, and the publication of these 
books Look several weeb or mnnlhs more, 
i be result was, that by the time these books 
were ready for distribution the subject of 
evolution waa comparatively dead, for the 
largest part of the temporary interest In It 
had bften created over night by the news- 
papers, and the newspapers know when the 
psychological time haa come to drop a sub- 
ject from front page scarrheads to an In 
conspicuous sUckfull on page teven or nine 
Ginsequfnlly, it has bern said that quite a 
few b^k publishers were tsughl '"luilding 
the liag** Few of ihrso books, manufactured 
over night for a audden demand, were noia 
blc anyway 

However, I’rofesaor Graham Kerr of the 
Ijniversity of Glasgow haa now written an 
iinususJly brilliant book on evolution ("Evo- 
lution,’* The Macmillan C.ompany, New York, 
192A> Insiosd of making a mere catalog 
of points In favor of evolution and attempt 
ing to meet the stock arguments against it, 
hr baa written lo make hla readers think 
llm style IS smooth and eminently readable 
uiid his publishers have produced an atuac 
live book 

Professor Kerr la not g more "ermchalr* 
or lalioratory student of ovolntion He has 
spent a Urge part of his life In the tropics 
studying the wsys of anlmsls and plants. 
In the tropics, he points out, the straggle for 
existence is most bitter, but comparatively 
Few atudcDis of evolution have had the op- 
portunity to witscas It than. 

In view of the laudatory atilementa we 
have made oonoernhig Pxnfemor Kerr'i book 
it la ne ce aaa r y to add that la our opinion h 


la not# aa ha author oUtae la the very fiiM 
worda of hla preface, **a book for the be- 
ginner.'* ProfeMot Karr aaea tenaa wUeh 
few beginnera would undenUnd, and faila to 
explala than when fiM he enploya them. 
In fact, in moat cases, be dnea not explain 
them at all Here U a partial list oullod 
from a reading of the book under review. 
Tbo '’beginner" abould know not merely thair 
dictionary definition, bni tbelr biologioal alg- 
njficance: 

pterodactyl 

annelid 

arthropod 

ontogenetic 

partbenogenetlo 

flngcUata 

cytopUsm 

tetrapud 

trypanosome 

ungulate 

ganoid 

notochord 

amphlsbaenids 

This is a book for the beginner,** soys 
Professor Kerr Evidently, then, if die aver- 
age inteMlgent reader can Interpret tbU kind 
of language he is a beginner But if be can- 
not, what Is he tben^ Is this a fair intelli- 
gence test/ 

We disagree whh Profemor Kerr. Hla 
book la admlcably luited to the readv who 
has prevloualy covered a textbook on aoology 

a a a 

ThaNewBook$ 

"Mattbb, Man and Mind^ (The Macmil- 
lan Company. New York, 1926). by W F F 
Shearcruft is a oullection of essays on 
science, hiving a rather philosophical flavor 
In the preface the writer confesses to an In- 
■atiable enriusity regarding ihinga scienlifio# 
and ibis has evidently resulted In providing 
him with a splendid background from which 
to write a book for other people who have 
an insatiable cariosity concerning scientific 
dunga. Some of the aubjccis are g»Logy, 
the alum, relativity, evolution, life, iMredJty, 
chemistry and jMychoIogy Few writers ^ 
science ean spread over as diverse a terri 
tory as this and retain authenticity Thla 
the writer baa accoropliahwl It Is not a 
"fact” book so much as a "thought" book. 
The style ia pleasant and smooth and tho 
type of aubjecta is aptly suited to the readers 
of the Scientific American 



Hr# NomU*a reflaetlug tafwampii 


An interanting TenAneh Ttia»copm 
Mr. G W Norvill, of Ovesville, VI^ 
ginla, has completed a tendnoh refl^lag 
teleacope, a pfaMograph of wblch iS npnh 
dueed on tUi page. Mr Nnrrdl wrilesi 
"My ten-lach r^ecter wia bufh with t|M 
balp of tbo book, 'Atgateur Tdeacopo Mgk- 
{CmiiUmnd on pogo 296 ) 
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A Stronger Constitution for Your Car 


V As casually as you slice bread, an 
all-powerful shear cuts off billets 
of glowing steel in the Timken 
steel mill. Scores of massive op- 
erations like this, on such great 
hulking machines, vividly sug- 
gest the scope of Timken production, 
which includes the largest output 
of electric furnace steel. 

Only Timken experience with 
150,000,000 bearings could have 
evolved such steel. Made into 
132,000 Timken Bearings daily. 


this fine material helps to insure 
the life and operating economy of 
so much machinery. Fur example, 
91% of all makes of automobiles 
and trucks in America are equipped 
with Timken Bearings. 

In motor vehicles Timkens are 
engineered into transmissions, dif- 
ferentials, pinion and worm drives, 
rear wheels, front wheels, steering 
pivots, and fans. These units are 
wear-proofed not only by Timken- 
made steel, but also by the higher 


working capacity of Timken Taper 
and Timken POSlIWELr ALIGNED 
rolls. Tlus exclusive design permits 
simple, compact mountings, and 
defeats friction under all con- 
ditions of shock, speed, torque 
and side-thrust. 

—What a lot of fine points you 
can check about an automobile 
or motor truck when you know 
that it is Timken-equippedl 

THE TIMKEN ROLLER BEARING CO 
C\NTON, OHIO 


TIMKEN SHEARINGS 
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^Building on the Telephone Principle 


Fifty years ago Alexander 
Graham Hell discovered the prin- 
ciple of the telephone His first 
telephone employed wire os the 
connecting path over which words 
passed Four years later he used 
a beam of light instead of wire to 
carry speech between telephone 
instruments. 

Today, both wire and wireless 
telephony arc employed on every 
hand in the service of the nation. 
Wire telephony, with its thousands 
of central omces, its complex 
switchboards and millions of miles 
of wire, envelops the country, 
carrying for the American people 
70,000,000 conversations cvetv 
day Wireless telephony is broad- 


casting entertainment and cariy- 
ing important information to the 
remotest regions. 

But new applications of the 
telephone principle are still being 
found In the loud speaker, in the 
deaf set, thcelectncal stethoscope, 
the improved phonograph, the 
telephone principle has been 
adapted by the Bell Telephone 
Laboratories to the uses of the 
physician, the public speaker and 
the musician The scientific 
research and engineering skill, 
which enable America to lead the 
world in telephone service, are 
also brin^in^ forth from the tele- 
phone principle other devices of 
great usefiilness 


American Telephone and Telegraph Company 
AND Associated Companies 


BELL SYSTEM 


IH ITS 8KU1-CBNTBNNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO COKTINUBD PROGRESS IN TELEPHONE COMUUNICATIOte 
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FOR SALE 

CENTERING PUNCH 

Whrrrbv renter of a p!c< c of work to bo 
mni hliiud inn> hi <l( hnitoly ami aivurstclj 
4 l( t( riiilnid Patent No l,S8f) 2R1 
GiuHton A BriinelU', French HonplUl, Son 
FniiH hH-o, CaJif 


INVENTIONS PERFECTED 

MODELS MADE 

In m fiitlT oqoltipml mai lilnn sliop 

MiMhrtwi Taak. Bn ui Flitmi wl 

Laf n ifiafii|/«dkrf mnj «d m ifomr fyetom 


Barnet Electric Bench 
Scroll Saw 

Noi . tor.kut . 

pncticAl, aieiul 
tool for ihop 
iniilrG 



home. Riniilroin 


ludmbor 
MtochncDt 
wheel, etc 


W.Eand Jdhn Barnes Ca 


Inf.' published by the Sdeatlfio Amsrioaa. 
I hid this telescope under wuj when ths 
book appeared, but the book showed me how 
to oorraci my mirmr, which 1 hod deeply 
hyperbolised After studjing this book, and 
making two or three lipe 1 landed a good 
correct Ion. 1 am now enjoying looking SI 
the belts of Jupiter 1 con ace two large 
belto, and sometioiea three or four lines 
aa well oa other marking! obow up. Satum'a 
ring! look good, also, la other words, thla 
reflector is doing fine worL 

*1 bod great trouble,** Mr Nomll oon- 
tlnuc% **for a long tune previoas to the puln 
lioatioii of your book, beuuse 1 did not then 
understand the knife-edge teat I was toot- 
ing Juat inside the focus all the time, olh 
lalnlng i ahadow with a otralght, vertJool 
edge^ Now that I understand ihli teat 1 
can tell if there is a surface os omall oa a 
pin bead wrong with my mirror 1 uoed a 
disk one and one-half Inches thick, and 
took my time while 1 waa working iL** 
see 

Shipping Miik IJBOO Affleg $o 

A nine aohieveineBt of unusual note 
was the (rsiuporlalioa of milk, in perfect 
condition, from point of ahlpment to point 
of unloading, over a dklaDce of IBOO 
from Marshfield, Wisconsin, to Miami, 
Florido- 

In Flonrlo, the milk problem has been a 
vitally real one. Cowa do nut iJirive there. 
Fresh milk is costly— 35 cents u quoit. The 
oupply if limited. 


out of ihn ooean. It con not be done, he 
•oyo. 

Gold la eiceadiiigly adnutc qniniitiei Is 
found averywhare In the 4ieeaDi of the woiltl, 
but curiously enough the water and the 
floating ke near the north pole oaaay about 
four tlmea aa much oa water from the 
warmer portkma of the globe. The avenge 
ooncentnlion of the preolooa metal In the 
5JXK) stmplea analysed by Dr Haber la only 
about one one-fauiidredth of a milligram, or 
three one-mUUonthi of on ounce, to the ton; 
so that be hoa ohorocteiiaed on attempt to 
recover paying qiuanUties of gold from the 
■ea oa **a oeorch for a very tmall and doubt- 
ful needle In a very loige haystaoL*— 
SeiencB Sersios. 

* • • 

A New Cmunie 

Thooucu the lotroducUon of preokloa 
methods which start with the nw material 
itself and follow through to the finished 
product, there has been evolved a new 
ceramic. 

loolontlie, 01 the new material U colled, 
goeo bock to the days of the World War, 
when the French air service, hard preosed 
for ouHable opork plugs to Coke the place of 
former German prodooto, became involved In 
the major problem of finding on insulating 
material for spark plug coreo. The gruelling 
condltlona of aviation engine oervlce called 
for something for better than standard spark 
plugs. 

After aeveral years of research, the French 
toohiiiclane were raworded with a new 



llie InsuUtctl car ciMiUlning a refrigerating sysirm and a large gUoa-llnod tank 
in whleh milk woo slilpp4Nl safely IdiOD miles 


At Mirshneld, Wtsconsin a glass-lined 
milk unk-cor was loaded with tnberculln- 
tiRtcd milk Dr Franklin Letter, Clly Phy 
uciao of Msishfield, inspected the content 
and equipment of ibo car It contained sis 
tbouwind gallons of milk, 40 ten-gallon cans 
of 40 percent rrrom 1 he content was 
roolrd to 35 dsgrccii. the car was locked 
and seaM, and with tbr temperature out 
doors at 26 degrees, it was sent on its way 
from MareiifieM at 1 pu, Tuesday, Febru- 
ary 16. 19J6 

The car reached Miami, Florida, four days 
and five hours later Its contents are said 
lu liave arrived In perfect condillnn, the 
temperature of the milk being 36 dngrers, 
with an outdoor lemperalurc of 92 degrees. 
The milk was shipped IJlOO miles with an 
niiihidc temperature change of 66 degrees 
I'ndcr these cimditlons ihn temperature of 
the ronlents remained witliin only one de- 
gree of Its original 

What the effert of this unusual trial test 
on the future of milk sliipment will be. it 
Is hard to predict If it proves practicable, 
and economical, to ship nulk over distances 
aa great as 1.800 miles, a great shift In 
American dairying industry may take place 
Almost certain It is that the old fashioned 
method of shipping mdk In cans tliai is. In 
broken bulk, Is inefficient and costly 
• • * 

C<M in Sea Waier Not Paying 
Quantity 

Tugre is gold in sea water hut it will 
never make anyone rich Professor Frit* 
Usher, the German chemist* famous for hls 
rLScarcbes on this subject and also for hit 
riinlributlona to agrlcuUnre In making pos- 
Nible the capture of nitrates out of the iMn 
sir, wans possible imaton ogglnM pla«*- 


ceramic po«Hefl«lng many characteristics here- 
tofore associated only with other maicriaU. 

Whatever machining or cutting must be 
done to a piece of this new ceramic must be 
done prior to firing Once fired, it is so 
bard tlut it defies the hardest steels. 

The fine powder of which this material la 
madfl is poured Into a mold, and the mold 
is set in a powerful hydraulic press If an 
intense pressure is applied, say 2S tuna to the 
square inch, the powder siUI remains a 
powder, bof-auBo llir minute particles have 
failed to adhere. This is beuose then Is 
nothing **fatty*' or moist to bind the pertkks 
into a solid mass. However, In the presence 
of a gas oatulysi, which is pawed through 
the loose powder Just prior to oompressMn, 
the powder particles slick together to form 
a Build mafia. Under high pressures applied 
by bydraullo praoea, it Is possible to mold 
pieces and to form round or square rods of 
uniform density for subsequent machining. 
Rods os small oi 1/16 Inch diameter and 
os large oa 10 Inchea In diameter, may be 
formed in this manner Also tubea 1/16 
inch up, with pin-holea up to hole* almost os 
large oa the eiiitaiial diameter, may be 
. formed by extrusion presses. 

The molded rods and blocks are now cut 
Into lengths or slalw of the desired b(» or 
thickness, m automatio cutting machines and 
gang cuttero, which cut to siie and Dim the 
ends sDaight and smooth. 

The pieces and slabs are nnxt passed 
through the various thachlning proceMeo. 
Thus the round rods may be formed into 
■hells or posu In muoh the same manner oa 
a piece of brass or steel rod Is turned in a 
lathe. The rod Is placed In the chuck of a 
highspeed lathe and a cutting tool bnnigbt 
la ooBtaot with the expeeed end. Tomp 
iCeetbwed em gege JOfl) 
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DANDRUFF? 



Here’s good news for you— 


It'S a fact' Llatenne, the safe antiseptic, and dandruff 
simply do not get along together. Many were incredu- 
lous when we first announced this. But the word is fiut 
going around from the lips of those who have found how 
wot^erfuUy it works. 

As you probably know, dandruff is a germ disease and 
that annoying white shower on dark clothea 
la a warning of more serious scalp trouble— 

CtlUng hair, possibly baldness. 

Try Listenne for, say, one week, every 
night and learn for yourself bow remark- 
ably H works. 

llie use of Llsterins for dandruff la not 


complicated. You simply douse it on your scalp, full 
strength, and massage thoroughly The effect is won- 
derfully refreshing And you will be amazed to see how 
this treatment, followed systematically, docs the tnck. 

Moreover, Liatenne will not discolor the 
hair nor will it stain fabrics. And it is not 
greasy or smelly. 

Many of the better barber shops ore 
now prepared to give 3rou this treat- 
ment. Try Listenne for dandruff! 
Youll be delighted with the results. 
—Lambert Pharmacal Co , St 
Louse, USA 


LIST 



INK 


— and dandruff simply do n^t get alot^g together 


29S 


SCIENTIFIC AHERICAN 


OcnBBi IWW 


SYfitnaTH - U6^^r WC ItHT - BUP ABILI T V ^ 



uses DAYTONS 


The l^nge TViick« tralll for heo^ 
datv nervier* le mede np of reeonl 
Iradlap epeclelised nnlU* nelecled fi 


£3: 


Far Weetem DIftrllKitor 
Tb« Kmw BiwMr BImmI ( ut 
Inf (•. nf Lon Aafnlca. In Ihn 
cichMlvn MDiifMtar»r and 
MrBmtrr af Dwtae Btaal 
Whavh. vnt ef Um 


w - rom 

f oremoft parU maaiif act arm of the 
wor^ 

The Lange TVnek b ued widdj la the 
Pltuhorgh Dbtricl* where it fcrvea the 
hravr haulage demanda of PltUbar|h*s 
lodaatriea and Conmeree. 'Ae nrif 
Lange Track bnllt in 1911 la atUl la 
active, daily arrvlcc. * 

When it came to aelecting wheels— 
lange cktose Darlona becanae Dayton 
Steel Wheela help the track to give 
longer, better and more economical aer^ 
vice That*a why ihrmm OMI o/ every five 
•feel mkmtiu mode iodmy ere Deyfeit Steel 
Wheela* Specify them* 


Dellveriea are (imefy and ateody 

The Dayton Steel Foundry Company 

DayUm, Ohio 
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BOILER PRESERVER 
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AlifHlIil lie rpn<f hy ByarynoB lulprpptMl In atfam flAulB. 
MuU< il nil rmiuBsU 

> Uabol MU Co. 


Jataoy Chy. N X, U S A. 


for 

Figuring 
Checking 
Underfcoring 
Blueprints, etc 
Useful to everyone 

oft alf drm k rt, or vTdfadnct 
^AVnUM KMa, CIL. 217 riM AfB.. N T 
BWaMn Aaow rCAM enKUv 


BloaA 

12 (NS 

Purple 

1210 


121 ) 


1207 

Brow a 

1212 

UpncBliw 

1216 

GrecB 

130 a 

Blach 

1213 

PJafc 

1217 


1209 

Orsop# 1214 

Upht GffMBl 2 ia 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Asudattd dnee iM u-iih ihr Sdmrijk Afiwrlm 

STIFNTlFlC AMER HI PCI 

M -6 Wee 40 ih Si NYC 
IKKTIFir AMFR B1 IXl Wadihifton. D C 
TOWrR nUlLPINU - . Chfcaao 111 

HOBART BUILDINO . San Franclaro, Cal 
VAN NUYS BUILDING LoaAnftU CbI 

Boolri and Infcrnnatlnn nn Pattnlt 
and Trade Marke by Rniuaet. 

AraoctatM lA All Foreign Cauntttea. 





••vvV 
.1 < 

V. 



y' 


■ 

y ' 





'.F/; 





Everything that la poaoihk with breaa een be daplleeted* It U eUimed, In laolao- 
the, even to the cnfttlng of aecnrate threa da 


ancca of hundicdtlia of an Inch are met in 
the ordinary routine work, while prechw tol 
erancca of thouaanda of an inch are met by 
lapping and grinding aa in standard machine 
praciloe. 

The new ceramic is drilled in the same 
manner aa metal Standard twiet diilla are 
employed Gang drills are used for drilling 
grouped boles. It majr he Upped for male 
and female threads. In the aiamlard manner 
The threada are clean cut and strong. An 
iron screw placed in the threading will aclu 
ally be stripped of ita threada before the 
fired ceramic will give way, according to 
•Utementa lasuod 

The raw or soft product la now ready for 
firing. ThJa converts it from a workable 
material to a ruck like product The pieces 
are placed in carlmrundum trays and heated 
to 2700 degrees, Fahrenheit They are held 
there for 60 seconds, during which time 
the heretofore soft material suddenly be- 
comes harder than agate, as strong, it la 
claimetl, as cast iron ami tough 

The new product has found application In 
radio reception and transmission, where In 
sulation requirements are most critical 
Pliase difference angle or power factor is 
the best basis for determining tlie quality of 
an insulating material In radio frequency 
applications, and this material it is suicd, 
shows a phase difference of but aiz minutes, 
or 1/10 degree at most, and 1/100 degree 
under certain condilfuni of lest This com- 
pares with 26 minutes for hard rubber, and 
2SS and 3.7 degrees, or higher, for other in 
'^ulaling materials that are widely employed 
in radio The phase diffircnce represenU 
imwer Inna or dJeleciric absorption 

Die dielectric conaunt of laolmntlie is 3.6 


at low frequency, and oorreapondlngly leaf 
at higher freqnenoles, as oompared with the 
value of nnity for air The lower the dieleo- 
trie conaunt the more desirable la the ma- 
terial for radm purpoaea. 

Sdll another factor in conridering inaulat- 
ing materials for radio appUcatbna and in 
delicate electrical work is reolstirity The 
volume resistivity of the product under lUa- 
cuaaion at 50 percent rebtlve humidity la 
600.000,000,000,000 ohms per cublo cenU- 
meicr df volume, and 5.000,000,000,000,000 
olima per square centimeter of aurface. It 
has a break-down rcaUunce of over 30j000 
volts per millimeter of thickness, aUled to 
be in exceea of any commercial material now 
available It retains lU insulating and other 
electrical chanteteristlca at glowing tempera 
tures. 

Pleoee and tubes, made by the eatrusion 
method, have a wide chemical application* 
aa they are non porous and wlU not absorb 
liquids with which they come In conaiaot 
contact. * * * 

5l»iU Operaiions Fail ae 
Crime Cure 

OmuATiONS on tlm skull to remove the 
cause of criino are unwarranted medical 
practice, in the opinion of Dr Siepherd I 
Franx, psychologist In the University of Cali- 
fornio, and czpert In the re-educollon of the 
damaged brain 

The supposition that a bony protabennee 
of the cranium or aome malformation due to 
accident may press on the brain and be the 
specific cause of wrong-doing is rejected by 
Franx and relegated to the limbo of 
phrenology or like pseudo-science Surgeons 
of questionable ethical sundarda, with proa- 
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paet^ cl A Ufli Urn, lim becB «^ttaf to 
opntB OB A oritBln^ tbc purpoce In port 
bdBf to laeuoaoc • trUI eoun In tbo diree- 
tioA of JanJoDor. In loiDa cam* of tUc ion, 
the pAtleat, prefoundly infliuDced by lo ce- 
riooi AO oparatloo on hinuelf, hcA Actuolly 
been led to believe that the treatment baa 
oared hhn. Uma purely by aoueetiou hr 
dMorla the criminal life. To ihla eatenl only 
ia the cranial operation of any value. 

Extended experlmcnta In brain operadon 
have convinoed Dr Franz that the upper 
braia atraotara norka Aenerally aa a whole, 
and not In apecUllzed deparimenta. Damage 
or preaaure on one apot doca not throw any 
one faculty alone out of oommlaalon, nor 
doea any elngte faculty or acnae belong aolely 
to one unique location. Removal or deatnic 
tioB of a email apodal hrain area will 
•erhutaly opsec the endre mental function, 
bat the patient can be reeducated to per 
fonn all bia dutlea with other cerebral ma 
toriah Upon thla aaaumptlon immorality or 
crime tendency la likely to be a feature of 
the entire cerebrum, and not amenable to 
aurfkal operation. — ^rnce Srnace 

a a • 

Shaii We StmTiUee Our Mental 
DefecHveef 

CotmAAY to a rather widespread belief, 
even the complete aterilization of all our 
mental defeedvea would oot be eneceaaful 
In riddlof the world of feeble-minded new 
for more than a aingle generation. This la 
the condntlon reacbed by The Lancet, fore- 
moat medical and aurglcal Journal of Groat 
Britain, In aa edltoriaL 

If thcM facti be ao, then the raoch-advo- 
cated plan of some sooial raformera would 
come virtually to nooght, for about seven 
percent of ui are unauapeeted ‘‘carriers'’ of 
foeble-mindedoew, in whose children or 
grandebUdreo tbe latent quality would reap- 
pear Thus the work would have to be done 
all over again. 



Where Grinding Enters the Business Office 

The business office had to be speeded up — it*s a high 
speed age. Inventive genius has produced countless office 
machines and appliances that facilitate working with speed 
and accuracy. 


According to the piinelples of bbredlty. 
first worked out by Mendel, the priest whose 
noted experiments with sweet peas put tbe 
edeace ^ genetics on a relatively matbe- 
raadeal basle, the niailiig of two apparently 
normal carriers will give one defeoiive child 
in four, and half the children will again be 
canien. There la oo known way to aaoer 
tain which of os is an unauapeeted earner 
of feeble-mlndednese 

Profcaaor H C Plunkett oalcalatod that 
It Would take about 6,000 yean to reduce 
the percentage of feeble^nlnded in the popu 
latioo from the present ihreMentbs of one 
percent to one in one handred tbonaand, by 
eegregaung or sterilizing those wbo are 
themaelves actually feeble-minded. 

« • a 

Why the Oriental ISeeda Leaa Food 

That tbe Chlncao and JapancM caq live 
longer, work longer or aurve InDger on a 
low ration of food than the Amencin or 
European peoples is an ancient belief Why 
theae Orientala are able to live on so hide 
food haa only recently been worked out 
aafeotifially Their basal metaboliam. or 
energy exchange of the body, la lower They 
are fundamentally more efficient engines 
than we are, and their noted ability to live 
on a aeant diet la seen to be not wholly due 
to tfaeli laofc of wastefulness or to some 
■pedal psychological oharactemtic, such as 
tottghneea;,*' which many have 
ascribed to theoL 

If one of two otherwise identical steam 
engines gives a greeter relative output of 
powei thu the other, we aay that Ita coef- 
fidant of efidency Is higher Evidently, if 
tbe terns carried out by Grace MacLeod of 
the Department of Nutrition, Teacber't 
Coflege, Columbia University, Elisabeth E. 
Crofts of the Department of Physiology, 
Mount Holyoko College and Frands G 
BeooiUet el tbe Nutrition Laboratory of the 
Conegle lasdiatlon of Waafalngtoa, tell na 
the Iras dato M Affairsi the basal metabolitfi 
cf the CUiMM and Japaime b peneptlblr 
lower than that ai Ocddental peoplea. 

Oq sevenl prevbua oocidoM. rsseanh haa 


Not long ago, the cumbersome letter 
press was about the only thmg m the 
nature of machine equipment in a busi' 
ness ofGce Today, the man of business 
dictates his letters mto a speakmg tube, 
and with the aid of the phonograph and 
the typewnter they are transenbed to 
the letterhead. Letters are duplicated 
by clever devices, folded, sealed in en^ 
velopes and stamped or metered by 
machinery 

Calculating machmes add, subtract 
and manipulate figures mechamcally 
Accounting, cost'finding, bookkeepmg, 
billing, advertising, m fact, every branch 
of busmess has its equipment of ma' 
chines and appliances made to save 
labor and tune. 


In the production of these appliances, 
gnnduig operations are responsible m a 
large measure, especially for the hun- 
dreds of small die cast and die stamped 
parts where extreme accuracy is a lead- 
ing essential In the tool room where 
the dies arc fashioned, gnndmg — Alun- 
dum and Crystolon abrasive products 
and Norton Gnndmg Machmes — ^plays 
an essential part 

Thus, gnndmg and these elcctnc fur- 
nace abrasives enter the modem busi- 
ness office The usefulness of gnndmg 
does not end m the machme shop, it 
really begins there 


NORTON COMPANY 
Worcester, Mass. 


N ORTON 

Grinding Wheels Refractories-FIoor 

Grinding Machines and Stair Hies 
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Thim euf-«ir«r of • 

Wtrmaonm Oum Dippmd Bua 
Pnvoni«r/o flmr* a aJngIm 
llrMfiy maMniltad and 
untwtmtad into 15 ammlhr 
oordrnwhichmraoompoumd of 
many littlm Hbarm ail of 
which an thoroughly uf- 
uratmd and inautalad with 
rubhmr by Qum-Dipping 



GUM-DIPPING 

The Extra Process tor Esrtra Miles and 
Extra Safety for Tmek Operators 

Gum-Dipping, gives to Firestone Truck Pneu- 
matics greater stamina— longer mileage — and added 
safety This extra Firestone process thoroughly 
saturates and impregnates every fiber of every 
cord with rubber — mimmumg internal fnctton and 
heat» the big cause of tire failures. 

The special Firestone Non-Skid tread of scien- 
tific design gives to Firestone Gum-Dipped Truck 
Pneumatics, the dependable road-grip that holds 
trucks on riippery roads — reduang skiddmg m 
traffic and increasing braking efficiency. 

Still greater protection is assured by the special 
Steom-Welding process that makes Firestone 
Tubes an endless air tight unit Your Firestone 
dealer can serve you better and save you money 
— see him. 

MOST MILES PER DOLLAR 

ytre^tone 

TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


CHEMISTS 


Ukar mt a r j md Ckamkak 

( Ulii'ilr'iHimi) I iil.ilnin^ H ^ «n|4rtv linr, 
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tv I ) tv lum- am ojrtl t.houtMi. 

rNi'nl Itv 41 iiirt.llur^l Hen I u* yuur 
laiililnii*. I rtfliLiin Ilf M4 «i l><4 of Tack 
liiiv cil Ajui.MrlB4 

IMOMTOETMTIIIIAifCOMMIfr 
rfMIftM MtmI gnijl. U. 1 .IL 


CutsS 


Brings prompt 
relieT' prevents 


.. infection 
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been done on ihi« problem bat the renlti 
obuined have bees open to lbs ooDteniion 
that the climate, the diet, and pamcularly. 
tbe nrrroue and muscular teoalon iiiLidental 
to life in general, are of an altugetber dif- 
ferent order among the Orientals than among 
thoae living In the rush of Western rivillxa- 
tion. The influence uf tbe Irupici upon 
metaboliam ha« never been eniireJy clear 

It seemed desirable thcrefurr, say the 
authors of the report (published In the 
Procenlingt of the Afational Academy of 
Science), lo study the mrlabollsm of a group 
of OrientaU transplanted to an American 
tnvlronnieni, so lliat the only variable fac- 
tor would be that of rare C>nflequently, 
these Investigators studied the basal metaU^ 
llsm of seven Gilnese and (wo Japatu«e 
women 

Tlie findings are summarized as follows 
The vital capacity was. Judged by American 
standards, very low, that Is, ]4J) cubic cen 
timelers per ccnilraeicr of height and 1.M 
litem per square meter of surfaco area, as 


oompafod iHib lha oormal mandards for 
women of not far from 20 cubic centlmnkifs 
and 2 liters, respectively Tbe blood pret- 
■ure of the three aubjeeu meaMred wot 
normal The average pnlae-raie for tbe en- 
tire group waa 60 beata per minute, with a 
nunimiuD of 54 aud a mailmum of 64v that 
Is, values that are at tbe lower, if not in- 
deed slightly below the lower, Undta for 
normal American women. 

The most algalficaol findings bad to deal 
with the basal metaboUsm, which In oil 
r-ascs was below the acceptod normal and in 
most coses strikingly low, the average 
meubollom being 104 percent below tbe 
Harris snd Benedict pi^lcUon standards 
for women. 

Commenting on tbcM finding tbe Jourhdl 
of the ifmericuA MetHcal AuodatioH says 
“Has the rush of Western elvlllsailon pro- 
duced a higher metabolic rate? Is tbe low 
meiabollc rate of the Chinese a pliyalologle 
(Tzpresslnn of ihdr more phllnanp^ outlook 
on life?** 


The Heavens in October 

By Professor Henry Noms RusseU^ PKD. 



At Uo'elaakt Oat. 7 
AtlOUo’dookiOct 14 
At 10o%kiekiOel.Zl 


At9%oc\oak OotniMvao At S 

Tbs boon alven ara In BtswUrd Time 

NIGHT riKYi OCTORER AND NOVEMBER 


At to'cloefcf Nov 7 
AtHUoelooki Nn IS. 
At S ?ekMb 1 Nov U 


llbe Heavens 

O N onr sUr nup this month tbe starry 
heavens show the great square of 
Pngasna high In the souib Below It is tbe 
great dull region occupied by Aquarius, 
Cetus and Frldanua. To tho west are Cyg 
nus, Lyra and Aqulli. in tbe nnrthwcal Draco 
—due north, the Great Bear low down, then 
the Liule Bear, with Cepheus and CaasiopelB 
siill higher Andromeda, Perseus and Auriga 
are in the northeast, and Ariea and Tanrua 
in the east, with Orion ruing. 

Tiro PUneis 

Mercury is an evening oUr throogboot 
October but, being south of the sun, is not 
well placed At the rod of tbe monlh he 
seu about 5 4S p ■ and may be seen low 
in the twilight. Venus is a morning star, 
rising about SiSO aji in the middle of the 
monlh. 

Mars Is In Aries, and is becoming very 
conspicuous as he approaches* oppooltlon 
On tbe Ist he riasa at 7*40 r u while on the 
31st he comes Into sight at 5 10, and Is vis- 
ible all night He b as bright as SIrins at 
tbe faH^nslng of the month, and much 


bnghter at iu close. Hb approach to the 
earth appears on the 27th when he b 42^ 
600,000 miles away Although not quite oo 
near aa at thb last opposition, be b so much 
fartlier north that be b quite oa well ob- 
■ervablr, and Important results may be an- 
ticipated from the observailona of this month 
and the next 

Jupiter is in Caprlcornw and comes to tbe 
mendlan about 6 pji in tho middb of the 
monlh. Saturn b on evening star In Libra, 
too low to be easily oeen. Unnua b in 
Pisces, observable In the evening, and Ne|h 
lune In Leo, vblbla only In tbe morning 
hours. 

The moon b new at S pji on the 6th, in 
her first qoarter at 9 a n. on the 14Ui, full 
just after midnight on the 21s( ami in her 
laat quarter at 6 aji on the 28th. 9w b 
nearest tbe earth on the 19th, and fartbnt 
away on the 3rd and again on the 31st, 

During the month she pasMS tbiough eo» 
Junction with Neptnne on lha 2od, Venus on 
the Sih, Mercury on the 7ib, Snlurn on lha 
10th, Jupiter on tbe 16th. Uranna on the 
ISih, Mara on ibe 22ad. and Nq^no again 
on the RHh. 
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Learning to Use Our Wings 

Air&uft are being put to use in peace as well as in war. This depart^ 
mens wiU keep our readers informed of the latest 
* facts about airships and airplanes 

Condaeted bf Alexander Klemin 

M charge, Daniel Guggenheim School 0 / Aeronautiei, New York University 


The Airster 

P ROGRESS In MTiaiion does not tlwiTi 
mean noTcldai or ndlcal departurei from 
•UmUrd practice. It ie juet aa important 
to combine the elemonia of excellency 
already known Into a harmonioiif dcdan 
which can be sold at a moderate price to 
the pnbllo. It ie greufying to know that, 
beaidea the uaoal corutnictlon fur govern 
ment purpoaea, a number of aircraft Anna 
are aelltng to private operators In quantiliea 
One firm has a production of one airplane 
a day and annuuitocs In typical automobile 
style that erderi must be given several 
motttha In advance because sales surpass 
pcoduclronl 

One of the best of these generol nilllty 
airplanes is the Airster built by the Buhl 
Vendlle AIrcnft Gimpany Equipped with 
a Wright air-oooled 200 horsepower Whirl- 
wind engine, the Airtter ran land at 45 
miles an hour and develop a maximum speed 
of 120 miles an hour Its weight empty u 
1.S50 pounds, fully loaded It weighs 23S0 
pnnnds^ and so It has a useful load of 1,000 
pounds. 

As a passeng e r airplane. It has comfort 
able aoeommodaiione for two passengers be- 
sides the piloc. with an aHowaoce for about 
8S pounds uf baggage The young lady In 
the pbutograph lias easl'y climbed up a step 
to the wing, veneer covered to withstand 
hard usage, and Is ready to enter the 
frunt cockpit wl bout any greet effort The 
cockpit la Comfortably upholstered and 
there Is a large windshield to prulect the 
occupants from the sir blast The airplane 
earrhw enough fuel for hours flight at 
full power, and it can be readily convened 
Into a mall plane with a carrying capacity 
of some 495 pounds of mail Incidentally 
when the front eockpit is covered in for 
mall, the maximum speed goes up to 130 
mlloa, sufficient Co maintain Bchedules in ilm 
heaviest winds likely to be encountered in 
the United Sutca. 

The front view of the airplane slinwa how 
simply the winga arc brscnl. with si ream- 
lined mrtal tubing reploting the bulky 
wooden strata once custumary, and but a 
few wlrea to give adequate bracing The 
landing gear involvea no wires at all, so 
that adjuatment la reducod to a minimum. 
The shock absorbers are of the teleacopie 


type with the rubber cords enclosed The 
metal propeller looks dollcste. but is amply 
strong and Is far more rflkient than the 
wooden propellers with their heavy hladca. 
There Is a good deal of engine exposed for 
alr-cooUng purposes. If hangar space la 
smsil, the loosening of a couple of pins 
aibws the wings to be folded back. Well 
balanced and with plenty of wing area for 
Its load, such on airplane Is likely to give 
tlus general public sometliing which is almost 
os useful os a first-class automobile 

Folding Wings 

T he Fairchild three-seater cabin mono- 
plane Is of the same g<merii ut lily type 
os tbe Buhl Verville Airster and smllsrly 
embodies the valuable feature of folding 
wings. Our photograph shows the wings 
folded back, reducing the overall width of 
the airplane from 44 feet to 12^ feet, an 
that It can be housed In an ordinary garage 
Wiiile the details of the wing mcelisnlsm are 
not yet available for publication, our imag 
InatloD will readily show how, by rfleasing 
s pin at tbe point whero the front spar of 
the wing attaches to the fuselage, the wings 
can be swung about tbr rear spar connec 
lion to ilie body as a plvut and in a few 
seconds the plane made to assume Its folded 
proportions, li it not Income Ivalile that 
airplanes may soon bo seen Iravrllag the 
public hlghways,*tbus arranged making tbclr 
way from ibe garage to the flying fielcL 

Air Sleepers 

A RECENT announcement In the New 
York Timet slates that Fokker, now 
liermonently located In the United ^ates, 
IS budding a thirty five passenger ait sleeper 
10 be used in Irsnsconlluenia] service be- 
tween New York and San Francisco. The 
airplane Is to carry the busloess man across 
the continent in something less than thirty 
hours, flying night and day, and at least 
three mutnrs are to be employed in the 
power plant The fuselage of the airplane 
Is to he built in two sections. Tlie upper 
section Is to be made over into sleeping 
berths at night, similar to the bcrtlis now 
used by the Pullman Company The lower 
section Is to be provided with parlor car 
equlpmenL 



IM dka eodepit of the Alretar» It ti 
ig MhUkr to art Into 0 modom ploae 
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Costs Less to Use 

"VOU know of innumerable 
cases where “hauling over- 
head*’ has wiped out the last 
thin margin of expected saving 
or profit. 

Wisconsin Motors can be 
counted on to operate consis- 
tently at lower cost — to give 
extra miles from fuel and oil, 
more miles between overhauls, 
and less time-cost per overhaul 

Wisconsin’s famous “More 
Power per Cubic Inch” brings 
the fuel economy Precision 
standards reduce the trips to the 
shop. Simplicity and accessi- 
bility lower the time-cost of 
overhauling. 

Thousands of Wisconsin Motors 
are daily proving this — and you 
who are interested in haulage 
cost sheets can get for the ask- 
ing plenty of proof that these 
great Sixes and Fours are invari- 
ably cheaper to usa Write us 

WISCONSIN MOTOR MFG CO. 


MILWAUREb 


MORE 

POWER 



WISCONSIN 

Wloconaln Mntnra are manufac- 
lurml In a full line of Sixes and 
Pours, with power range from 
20 to 120 H P - fm trucks, 
busses, trat-tors and construc- 
tion machinery 
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"Ever notice? 

SOONER. OR LATER most men reach a pomt, 
in everyday matters at least, where price 
is no longer all -important. They begin to 
look around for “something better." And 
it is by no means an accident that ]ust 
at this point so many men turn to Fatima 
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lea Makinff and Refrigerating 
Machineiy 
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brtailM • iiriMiiiiii. CeL 


BECOME A FOOT 





IS 000 to 110.000 reerly In ■ bodaBa of yoor ova 
many ara mahloB It In tha New PrnaMkm of 
foot comeUra, not madleal nor eblrapody Opoa- 
Inss avarywbara with all tb« trade too can attend 
to taay termi for lloenaa and trafntaa by mail 
no furtbar capital novdad. or goode to boyj ao 
a«en«7 or nnllcltlng Writ* today for fall datall*. 

STErUENBON LABOBATOBT 
tS Back Bay Bwten, lUae. 


Patented Prodacts Wanted 

A manufacturer located In tlM 
Middle West and doing an Inter- 
national bust nenH in high-grade 
Bpecialties will consider adding to 
hU line, Iteme covered by patenta 
that can be sold to Hill Supply 
and Heating Jobben or to the Oil 
Burner and Refrimratlng Trade 
Address Box 172, Sdentlnc Amer- 
ican, 24 West 40th St, New York 
City 






From view of the ^dlreler. The modeni i 
■tmte repladflg balky wcNMlen emee. 


alrpbae b **ebaB," whk elesder metal 
, and with bat few wlree exposed 


Fokker k a deiigner of such rrputailon 
and ability that any such annoDneenusnt 
may be treated with respect At the ume 
lime it must be remembered that the pro- 
vision of sleeper accommodatiniiji Is a matter 
of icrcat dlSkndty, if the dlnsensiuiis uf the 
(lueJaBo are not to be increased beyond the 
point where its air resistance will seriously 
rut down the speed 

^Transport Aviauon,** by Archibald Black, 
recently published by the Ammons- Boardman 
INihluUldng (ximpany nf New York, deala 
sutiioritalively with the matter of aleeper 
dtcummodatJon on board passenger air llDee. 
The open cockpit of a military lwi><Beater 
obNervation airplane, equipped with a 400 
horsepower engine has a width of about 28 
inches and a height not cicceding S feet 
When an airplane uf similar power is uacd 
to transport some eight passengers in an 
eiiilused cabin, with comfortable scats, a 
system of ventilation and heating and over- 
liead lighting, it is necessary to pronde a 
width of nearly 4 feet and a height of about 
6 feet Mr Black has studied in some de- 
tail the conversion of such a pawenger air* 
plane Into a sleeper He proposes the use 
of two compariroents Instead of the one 
paasenger cabin, with toilet* between the 
two To economise in spare and to remove 
any objections to the use of the spar4* as a 
pasugo at limes each of the toilet facilities 
is to be arranged to swing out of the way 
into a revered position. 

Ihc upper bertha are to be raised up to 
the ceiling when not In use, being tarried 
by cables on spring-balanced rollers. The 
lower berth Is to be permanently located and 
used os a scat during the day. This plan. 


however allows only four pasoengeis to be 
carried. In spite of the relatively enonnona 
fuselage It would appear that only In very 
large airplanes would then be suliclent 
room for sleepersi, because tbe oublo capacity 
goes up as tbe cube of ibe linear dlmenstono, 
while the crose-sectional area and the air 
resistance go up as the square of the linear 
dunensioDS. 

Incidentally, readers will find '^Transport 
Aviation” an interesting text dealing with 
such topics ■■ the scope and coordination 
of air transport. Its general pomlbllltlest 
coots, and technical problems of operalJoB. 

The Boerner Airship 

W h sre now able to present some hltb 
erto unpublished iofonnatlon regard* 
ing the proposed Bnemer olrshlp, which 
haa been examined by and has met tbe 
approvsl of competent Cennan authorities. 

The outer form of the airship k stream- 
lined liingiiudlnaDy with a rounded bow 
and the ull brought to a point, a form 
which we have learned to sasocUte with 
airships of all types. However, the oroas- 
tecilun of the alrahip Is almost eDipiical, 
with the underside offering a flat surface to 
the air Such a crnas-sectlon must inevitably 
Increase tiie lerodynamic resistance, which 
Is a dlsadvautsge, but it Is just as oertaln 
tiuit such a cross-section will increase the 
dynamic effects in flight When an airship 
Is moving and has its longitudinal axis In 
dined to the flight path, then dynamic 
effects Liiiervene^nalogous to those which 
are entirely responsible for the sustaining 
of an airplane; 

In tbe navigatJoB of an airship thk dy- 
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nainfe HTrct ran be made lo rnuntcract, 
lo a ccrtalo extent, any lorn of efjulllbrium 
between the weltcht of die alrablp and the 
buoyancy of the jiaa. If, for example, the 
action of the aun'a raya cauaea the gaa In 
the oella to expand, the airship risea. To 
prevent the rlae, the navigator roiiat either 
allow gas to eacape or else he must dfprrsfl 
the noae of the alrxhlp an that the dynamic 
force acta downward If on the other hand, 
the gaa in the cells cools off (as It may do 
at tdght or when the airsliip Is sheltered 
by clouds), and hence contracts, the navt 
gator must resist the tendency to drop by 
throwing out btillaat or by raising the nose 
of the ship and securing an upward dynamiu 
effect Valving gaa, particularly helium, la 
expensive Also, valving and throwing out 
ballast are both undeslrablo because cither 
will limit the pnssibiliry of further maneu 
verfc Tlierefom the possibly increased dy 
namic power of the Doemer design is advan 
tageooa. 

The diagram illostraiea the gas-hag and 
keel system The airship (s of the semi rigid 
typo, with a rigid keel built up of duralu 
min gJrdcm. These lake cire of iho cum 
presslve loads, while the fabric takes rare 
of the tensile loads. With the rigid keel, 
only a slight degree of excess gas preaauro 
riiould readily preserve the requlr^ form 
of the airship 

The keel seems well arranged to provide 
ample cabin and engine space The outer 
cover **a” li double and contains a protect 
Ing mantle of nitrogen under pressure The 
two parts **b” divide the balloon lengthwise 
Into three compartmenta and also constuuie 
a flexible aoapnuion permliilng expansloii 
of the gaa. Helium or hydrogen la con 
talned In the upper part of the bags, coal 
gaa In the middle oompartmenta, and air 
bdow. When the hydrogen or helium and 
the coal gas are expanded to thdr fullest 
extent, the air in the lower part of the 
airship is oomideteir displaced. The Boer 
ner alnhlp therefore embodiee the equiva 
lent of air balloneta. Air scoops or fins 
are provided for filling the balloneu when 
this procoM la needed In maneuvering 

Hy d r o gen is eeadlly inflammable, but only 
when mixed with a certain proportion of air 
or oxygan. As long as the hydrogen In the 
gas o<dl« la in a high state of parity It 
eannot ignite. But if It eeoapes thiirogh the 
fabric and then encounters an Ignlrlng eaoae, 
ml danger arlaea. The enggesUon baa often 
been made that If a layer of nitrogen aep- 
axatod the Inflammable gaa from the atinoa- 
pbttn, the danger would be greatly mlni- 
miaed. la the Boemer dealgo sooh an outer 
lajw of ghrogan andm premre la In the 


narrow space marked In the diagram 
Of course the device Involves a certain 
amount of weight In tlio extra fabric re 
qulrcd, and there is some addluonol com- 
plexity The inventor also claims, and quite 
jusUfiahly.Bopie additional protection against 
fire because of ihr fait that the engines and 
pafweiignr compartments arc separated from 
the gtts celU by quitn a height of iiiterven 
ing air Kxpcrlmcnts have shown the nitro- 
gen to be quite an effective protection 
ogainat fire, and it also provide* a measure 
of thermal insutaiion which is valiialilc as 
well as some protection against diffusion, 
nitrogen being a sluggish, inert gas. 

In the lower part of the great central 
keel, thirty to fifty Ions nf water are taken 
in Butumatirally when the ship alights on 
the water There again we have an Idea 
which is by iin means absolutely novel, yet 
IS worth thinking about The most plans 
ible form of airship hangar, and one which 
tlie Germans have already employed, b a 
floating one which con be pointed Into the 
winti If the keel can uke on such a large 
weight of water, there will be no danger of 
rebound alter alighting, nor much danger 
of sudden lateral movement The work of 
the landing crew will be greatly faeilitaicd 
There may be some mechanical dilicalty in 
pumping out the water when the ship is to 
rise, but nevertheless the plan ha* ceitaln 
attrarilona. One In particular U that an 
ortlinary water rudder could be used to ateer 
the airship when water bound 
One of the great difl&cultn-s In long range 
airship navigation b lo oompenaate for the 
weight of fuel consumed As fuel b con- 
sumed, the airahJp gets lighter and may 
rise to uDoomfonable heights unlcas gas b 
valved freely A variety of oolutlons have 
been offered Thua in the United States an 
elaborate system of recovering water from 
the exhaust gaaea of the engine to act aa 
compensating ballast baa been entirely suc- 
cessful It b complex however and the 
Urge amount of radiator area required 
means considerable mdaodon in speed 
Hritbh engineera have approached the 
problem from a different point of view and 
have succeeded In burning hydrogen mixed 
with kerosene In their engines, compenoatlon 
for the decreased weight of the kerooene U 
therefore followed automatically by the 
burning of hydrogen and a corre^wndtng 
decrease in lift In the Boemer airship the 
plan b to burn the coal gas (wMoh, as we 
have seen, U used with hydrogen aa i^ 
lifting medium) and tbna oompenaate for 
the oonaumption of liquid fuel Thera la 
no reason 'ibf tUa should not be aa effee 
tlvn as the bunting of hydrogen. The dnw^ 
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Merited 


Hearing 


Results never before dreamed of 
have been achieved with the 
Venturafin Method of Heating. One tenth the 
weight of direct radiationi One fourth the space 
of ordinary radiators I The ability to heat up 
quickly in the morningl Complete distribution 
and easy control of heatl Tremendous heating 
efficient and lower first cost, lower installa- 
tion cost, and lower operatmg cost 


No matter what kind or t 3 rpe of building you 
wish to heat, it will pay you to investigate the 
many advantages of Venturafin Method of 
Heating. Ask your architect or heating con- 
tractor, or mail the coupon direct to us. 


AMERICAN BLOWER COMPANY, DETROIT 

BRANCH ORRICBS IH ALL PRtNClPAt. CtTIBS 

Canadian Sirocco Company^ Limitcdp Windsor, Ontario 
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Resurrection 


Motorists 
Carry a Baillaa 
AuiowUna la your 
car and •afeguard 
your tpara lire with 
PoveniccI Autow 
look Both are 
made of Yellow 
Strand Aik your 
acceaiory dealer 


Many a vetsel, lar^e and amall, owes its 
new leaie of life to the sheer strength of 
Yellow Strand Wire Rope 

Built for heavy duty, this powerful rope can 
alwasrs be depended upon to deliver a full 
and overflowinil measure of unusual ser- 
vice The strand of yeliow is your protection* 

Yellow Strand ii juil one of icvcral gradea made 
ihli pioneer wire rope manafacturer* Omg of Ibceo 
grade! exactly fiti year purpoae 

When making wire rope requiiltloni, ipecify, **BrDd- 
erlck A Baaoom manufacture " Then you'll know 
you'll get your moiiey'a worth 

BRODERICK & BASCOM ROPE CO. 

S43 Noitk Fmt StiweC, StL Loula, Ifo. 

E m it r m WerdUaMt 71 WamHi St., New Yevk Cfty 

Wntwm 0/fkm SmOIU FtKiari m : SL I — k mmd Seattle 

AuSAorfae/ Otofarv In off /nJoatrlof Aocolftrae 


imiowStiand 

WIRE ROPE . 
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Experimental and Model Work 
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MEN WANTED 
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lirralui'tltin Ilf Tnye, NityrlliBP, ApIi Trarn, liiNiirendB, ' 
olher bln nil vfwr HeUera^ Al»«oliitelf no Aiperlence 
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I METAi. CAST PRODUCTS CO. 
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back Is that coal gas, wiuch is a mixture 
of hydrogrn and methane, while considerably 
lighter than air, does not pionde nearly aa 
much lift as pure hydrogen We are In 
dined to ihln^ therefore, that the aw of 
coal gas as a lifting roediimi is a disadran 
tage in the proponed design If compared with 
a hydrogen ainhip There is thin to be said 
for the Roerner design however, that the 
coal gas could be used as a enropensatlug 
fuel with lielium as the main lifting clement 

The design provides for swivelling prtp 
pellers, and there llie engineers are on 
sound ground, if they can surmount me* 
thanical difficulties Swivelling propellers 
in conjunction with the dynamic properties 
of the hull should render vertical maneuver 
mg very simple 

Whether a semirigid design of ihU type 
can be realized in the huge slzea of the 
SAenandouA or Lo* Angeles remains to be 
Bern It offers, however, a possibility of 
lighter stnirtural weight and contains many 
valuable ideas. 


Storing Hydrogen and Helium 

A BOOK on Bailoun and Airship Gases. 

by Chandler and Diehl, recently pub 
lislicd by the Ronsld Press of New York, 
uintaina a wealth of Information on a sub- 
jeei which baa bitherto only been coven^ 
m widely ecallered articles and papers. It 
ileals thoroughly with the pnMJutliun proc- 
cs-rs of hydrogen and helium, with aperlal 
reference to their use in lighter than-alr 
craft, and rovers many Interesting and curl 
ous properties of these gases. With permis- 
sion of the publishers, we cannot rvsist 
drawing on this text fur a brief desenpuon 
of tlic little known metho<ls employed for 
storing the somewhat dangerous hydrogen 
and the precious bellum. 

What is a “nurse” balloon? When hydro- 
gen is produced intormittently and in large 
quantities by the silicon process, it is neces- 
sary for military purposea to bo able to store 
It rapidly in a readily transportable form. 
This Is sccomplished by using Urge three- 
ply balloons of capacities up to 35.000 cubic 
feet somewhat similar In shape to the fa 
miliar city gasometers, but with sides like 
an accordion From these the hydrogen is 
firawn to the smaller captive balloons., and 
In-nce the term “nurse” balloons. 

Qty gaMimetcrs are in the form of an 
Inverted tank or bell dipping in water con- 
tained in an ornground steel tank As the 
gas enters under ibe water, the bell rues, 
but the water always farmm a perfect seal 
Ferhapa our readers have noticed the 
extraordinary number of rlrau which the 
my gasometer is provided with The hydro- 
gen gasumeier has iu rivets set even cloeer 
together, owing to the tenuity qf the gas. 
Cunously enough when FordU engineers 
set out to dcrign their meul-clad airship, 
they went to the gasometer (or Icuona (tt 
making riveted seams tight enough to pre- 
vent leaks 


The gas bell Is convenient and efficient, 
but where the enormous volumes of gas re- 
quired for such ships as the Imm ^ngefes 
are to be handled, gas must be stored under 
presBurr Drsides the advantage of oonaerv- 
Ing space, the high pressure tanks (2W) 
pounds per square Inch pressure) also have 
the desirsblo characteristic of avoiding the 
solubility of the gas In the water of the 
bell, and of not needing the steam heat 
which alone keeps the water from frecring. 
There Is a certain danger of explosion, but 
this IS minimized by testing the high pres- 
sure tanks to values far above tbelr working 
limit 

Perhaps the best example of high pres- 
sure tank storogo it to be seen at Lakehursi 
The ten tanks are only 40 feet In length 
anti 4 feet in diameter, but have a ttorage 
caparity of 640.000 ruliic feet of gaa after 
it has passcNl ibe reduring valve. The dia 
gram slmwa the very neat manner In which 
gas paeaca from the airahlp to the Impure 
helium holder, then to the purificarion appo- 
raiua, tlwn to the pipes which connect the 
storsge tanks to the reducing valve, and 
then back again to the slraMp. 

With ihe aid of the tank cara pperlally d^ 
signed for railway transportation of helium, 
and previously described In our columns, 
It may be said that the navy has worked 
out an almost perfrri system of storing and 
delivering our valuable helium. 


Miniatnre Aircraft Filers 

I N Europe in general, and in England in 
particular, far more attention is given to 
the training uf aircraft mechanics than in the 
United States. An Instance of this is the 
elaborate system of apprenticeship set up by 
the British Royal Aircraft factory for the 
training of expert airplane and airplane- 
en^ne mechanic!. A group of these boy* 
are shown in our photograph ready to start 
off their model aircraft at a meet recently 
held at the Halton airdrome in England. 
There is no doubt that, apart from the iport 
ing Interest of these models, there is a pos- 
sibility that a great deal can ha learned 
about aerodynamlca and airplane construe 
tion by thrir cse Bat, If ih's is to be trus 
the models must be built with skif] and ac- 
curacy 

We have received a snull loose-leaf hand- 
book from Frank H Cbeley, Denver, Col- 
orado. entitled “Mluisture Aircraft nien,” 
which is both axcellent and timely There 
is more to model oonstruoUon thu at first 
mceu the eye. A flat piece of cardboard Is 
not a wing, light straight-grained wood must 
bo carefally chosen, and out Into apan, ribs, 
et oaten, with steamed dasae paper aa a 
oovonag With the use oT cardboard tem- 
plates it is possible to repiodnee the most 
carefully deolgned alrfoQ with oocurwiy 
Tail aorfaoei nay bo built In slainey faahinw 
to the wings and adjuoted at any dedred 
angle to tbo foaolafo by rubber baada, FW 
the fuselage and the motor boao, kuDow 
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ba m boo fomii an itkal ttroctural material, 
tltbongb fted wlie and hooka may be anbatl- 
tuted 

The handbook glvea eiact Inatrucitona on 
how to whittle a amall block of wood into 
a propeller, and there can be no 
tnt of a whiuler'a aklll Some akill alao 
nutat be developed in winding flat rubber 
atranda whKoh aerve aa the aource of nwtlve 
power. It la poaidble to balance modela 
very accurately to try the effect of varioua 
curvatorea on the wing, varioua tall aeitlnga 
et cetera, all of which la moat inaiructive 
Spends of a mile a minute and glides of over 
a mile have been attained with small models. 


A Bcgular Puaenfer Service 

I N the past few yean a number of attempta 
have been made to establlth passenger- 
carrying air Unea. While these were sno- 
oemlul from an operating point of view, 
with bnt one or two accidents, they were 
unattooeasful from a financial point of view 
Every expodlem to attract the traveling pub* 
lie was employed, yet failed to draw patrons 
In sufioicnl nambera. it is therefore very 
aaftisfaetory to learn that a regular paaaenger 
•ervlee la again in being. This Is the Phila 
delphia Rapid Transit Company s air line 
between Washington and Philadelphia 
It may be that the holiday spirit and the 
pretence of the Seaquiccnlcnnlal Fihlbltion 
at Philadelphia may have something to do 
with the influi of flying paiwengera. but at 
any rate the service la booked several weeks 
in advance. The flying dlatance between 
Washington and Philadelphia la 12S miles, 
the flying thne la one and a half hours. 
Even allowing the rime required to get out 
to the flying field by but, there Is some 
saving over railway rime, and then are cer 
tainly advantages In coolness and comfort 
during the warm summer months. Two Ulps 
each way are Kheduled, and the fare Is 15 
dollars one way or 25 dollars for the round 
trip. 

The company is a very powerful oombina 
lion id an old eaperlencod transportation 
firm, the PbUadelphla Rapid Transit Com- 
pany, and of Fokker ships snd Fokker pilots 


with long European fspencnce In airline 
work The huge threc-englncd Fokker cabin 
inonoplaiw is employed, carrying a pilot, a 
pilot-mechanic and eight passengers. Each 
passenger is allowed 30 pounds of baggage 
free with a 25-eent charge for each pound 
of excess baggage. Comfortable seals, a 
lavatory and a baggage compartment are 
proving 

It Is Interesting to note that passengers 
can reserve seats from a chart of (he cabin 
apace Evidently the pohlic Is now regard 
ing flying more soriuusly The silvertluiig 
literature of the company carries the follow 
ing very truthful sutement ^^Aviation has 
passed (he stage of stunt flying and ihriliera 
and has emerged Into the era of commercial 
devctopmenl Airplane safety need no longer 
be ludged by the antics of the loopdhe-loop 
daredenli any more than automobile safety 
Is now Judged by the records of race-track 
drivers," 

Broadcasting Weather 

I N addition to the transcontlnenlal line of 
the Air Mail Service, there are now in 
operation some 15 air mall contract lines in 
the hands of private operators. The problem 
of giving all such operators adequate weather 
info roil lion service becomca of Importance. 

The Weather Bureau now has 15 stations 
in llie United Sutes at which upper air ob- 
servations With pilot balloona are made twice 
daily Similar stations are mamUined by 
tbc Signal Corps and the Bureau of Aero- 
nautics of tbe Nsvy Deparirocnt It is 
highly encouraging to note that an Inter 
departmental Mctcreologicil Committee pro* 
poses to coordinate all such stations. 

It IB proposed to esublish further stations, 
to advance the hours of oboervaUon from 6 
AJM to 6 PJi instead of 6 am to 8 pm 
as previously and to complete the telephone 
and telegraph wcacfaor loformatJon service by 
broadcasliiig from a number of powerful 
radio sttuons. 

Until such time as flight can be main 
tained in all weathers, keeping the aviator 
posted on the weather in his Tine ol flight 
IS of paramount imporUnce. 



Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance — a fact proved by actual time 
and weather tests. For lasting and satisfactory service insist upon 

KEYSTONE 

^u^^resi^ir^ Copper Steel 

^ts 

AND ROOFING TIN PLATES 



Black Sheets for all Purposes 

AUTOMOBILE SHEETS--ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES. ETC 

Kcyitone Copper Steel ifivci tuperior lervice and nut- 
resistance for rooBnit, sidinif, 4uttera, spoutintf. flashings, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corroiion is an 
important factor Wc manufacture Amcncan Bessemer, 
Amencdn Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold by 
leading metal merchants Wnte nearest District Sales 
Office for particular information, and send for booklets. 


Sheet eJWill TWucts 

niMk BtmtM for sll porpoM, Apollo 
ssd Apollo- Koywou OoppOT Scoot Ool 
vulMd Bhoou. Uul wt Hd Tabs Hiock 
roimod HnoOss sad Sldlos Produea. 
Bpoeisl SluoU for Btaaplso, AoComo- 
blloBhooW.nootTlcml Bh D to.Btovo and 
llsacaBksota.Bsrr»lsadKaaBtoek etc. 



II *Products 


Brisht Tls PlaUiL TSflBon Tls, AmtI 
DU Old Btjlo oad AMiiaoa Msaothodd 
Unofloc Torao riotw, Mr nooSsa tis 
Pistol. Blook PIsto for sll porpoMi 
essasUsa Btook. Bcovo Plpo ssd 13 
bow Sioek. BpooUl Btsaplna tHoek. sto. 


American Sheet and Tin Plate Company 

— General Oflires Fnck Building, Pittsburgh, Pa 


^ I m i ^ m -m , .i ^ — mTSlOT BSUS OVPIOCSmm 

CUmbb aaetBaaU DsaTsa Dotrolt Now OrlwM NowTorit PUlodolp 


nttoborsh SkLowU 


PsolloOUHlI 


lolphls 

■ipovt lupi— tiilvtoi Onrao statu Btskl Pkouveta Oo lUwTorfe Ctir 
w— tsIliMT vnm tTATU Stbbl PkODVOTi Oo.. Mam rrsiwlaDo. Urn Asasloi^ FSrtlaad, S m HI i 
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ASK . . ANY . RADIO . . ENGINEER 


quhcjEss' 
RADIO A 
F T 1 1 BATfERrl 


This is the new 

Burgess Radio 
"A” Battety 

cA SPECIALLY designed ‘ A" 
batury for radio service There 
IB nothing like it in its field 
Proportioned to permit ease of 
handling and convenience of cab 
met aBtembly and storage, you 
may expect this new Durgess cre- 
ation to give you the loigth of 
service and dependability under 
all conditions for which prod^ 

ucts of Burgess are noted 

If you are using the ordinary 
type of No 6 ■A" battery, we 
suggest that you learn for your 
•elf from the Burgess Radio A" 
the measure ci service you have 
a right to expect 

Ask Any Radio Emgiaeer 

Burobss Battery Company 
GaNsaAi. Sales Officz Chicago 
ComAm Ftfotonn sntf 
Nngm Fslbsad Wmnipig 



Radio Notes 

A Review and Commentary on the Progress in Thu Branch of 
Rapid Communication 
Conducted by Orrin E. Dunlap, Jr. 



Wlrhif dlaipwiii of the Iransmlller at stalloB 2N^ Data on the coib and otker 
parts of the eirrnll will be fonnd In tbe rolomiui directly below 


Data on Hook-ups of Station 2NZ 

Inti irsnumttir used at slaUnn 2N/ New 
York ibii wirina disgrmm of which m 
printed at the top of these luluoina » known 
a* a tuned grid toned plate * circuit li is 
one of the most popular vf amateur trsns 
nultir imtallatlons 

In rtferenre to the diagram toils Ll and 
are sit inches jq dumeter and consist 
of eisht turns fdgrwiw copper nbbon 
wound clotksnse, Li has the aame dimrn 
slon*« cicept that it is wound counter clock 
wixe J3 is plated in slight induriive rela 
turn lu Li that IS the roiLs am from twelw 
111 twtnijr inthes apart Kh represents i hokt 
(Ills lath rnnusting of 100 turns of No 
2H L) ( r wire wound on a tube l*i 
imlieh in dismetcr R is a 5000 ohm lavite 
rnuHtantc R2 R3 and R4 are lath 10 
oliniN T1 and TJ are transformers rated at 
150 walls with 15 volt sreondanes T2 is a 
plat» iranaformrr rated at 500 watts with a 
1J500 \ult secondary V is a voltmeler The 
filter n ndensprs are rateil at 1 000 volts 
break down 

Thi hiMik up nf station 2N/ s short wave 
rccemr is also shown in a diagram The 
primary runsisls of 10 turns of number 26 
Hilk covered wir( for all wavelengths wound 
on a form 2L imhts in diameter 

Vcondarifs are wound on forms three 
inches In diameter with number 16 hart 
I up|)er wire < » i p» the secondary for rerep 
inn on 85 to 210 mtltrs which is wound 
with ounibtr 26 silk-iovrred wire 

Tirklirs in wi iind with numbir 28 silk 
(Otirid wire in forms three inches in di 
amilir for waves from one to 10 meters 


BURGESS 

RADIO BATTERIES 


Tbk b tb« way la wklck ika aboit-wava r ccatvar at 2NZ b kodkoi ap. latar^ 
akaapaabla coUa, dassrib a j above, glva tba sM a wWa tanatag fnaga 



Which bB 09 t? 

To buy a wbstsatial Stewart Fanes gte 
the bemt of its guardiag pr ote ch oa m 
prevantuM petty iksft aad olhar dipre- 
dstions aooul your factory or pay as orach 
or non ihiwi^ losses om stall haw aoth- 
for your outlay, cscapt a coabanaiica 
of this annoyaoce a^ npeasc 


FENCE 

Wide choice of designs of Irea Fence or 
Chatabnk Fence galvanined after weaviaf, 
allows the sslectaoa of just what suito your 


the secondary has three turns and the 
tickler two turns , 25 to 54 nu ters voondary 
MX Ucklrr three 55 to 110 meters sec 
ondaiy 15 uckler six, 85 to 210 melers 
stcondary 30 tickler nine 

RF IS a choke umI, runsisting of 100 
turns of number 36 silk-covrred wire wound 
on a form one Inch in diameter A is an 
ampcritr 

Short^itrave Tnts at Deal Beach 

An experimental station of the Bril TelS' 
phone 1 aboratonet at Deal Beach New 
Jersey la investigating various phases of 
shortwave iransmiBsiun >iUd strength va 
nations over 24-iiour pmnds are being meas 
ured, as are also vanaUons with change of 
wavelength and distance ObservatJuDS an 
being made regarding night versus day 
transmiiwioD over land versus over water 
tranqnission and fading and its effect on 
intelligibility and quality Some of the teals 
are made by means nf automatic rerordera 
and others with &c1d strength measuring 
sets 

So far the hour by Imur observations show 
fairly consistent charactensiics and it has 
been nolired that long waves are allenustod 
less than short waves over distances up to 
100 miles at longer distances the signal 
strength of the short waves increases In 
most instances fading u found to be less 
marked on lunger waves The quality varies 
somewhat when the camtrs and ude bands 
fade MmnltaneooBly but the greatest varia 
non is noticed when the frrquencici do not 
fade It the same time 

It has been found that for disiancna be 


Let us quote you oa your laqwmMOlf 

Thi SiiWAiT Cohpait 
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TUs Geraun wn^ radio rertirlnK Mt eniplovi a rrjrtal detector proving 
lUr loetTwoeal lo be reUable for rreepilon ander rnmny condltfoat Ihe 
toaar eonalatfl of a eonpler woud la buked fathloo %ntb lUxendmkt wire 
two variable coodenarra aod two aperlal lap Hwitrhtw One of the condennm 
tanea the aerial clrmlt and ibe other tuoea the aeeondarv 


tween a few hundred and 1 000 mile^ tli re 
b little difference between over Ian 1 aod 
over water trarmn ivion N gl t transn Usiun 
la rapenor to that of the day c n high wave- 
lengtha and day b better than night for 
iranamliol n on aomit < f tl r al rter wavea 
The acopc f the testa I a« 1 n eat n 1 I to 
include obaervation pninta aa far west aa 
Seattle 

Ibe power (f the lent iranHOim r at Deal 
Beach vanes from one kilowatt n the 
■horiac wavea to four kilowatts n the 1 nger 
wave ofaaniieh 1 he set is usually operate I 
over a wavelength range of 16 to 111 met rs 


Radio Hdipg Ships Avoid 
HiiiTiraiios 

The United ^tes Navy la devel ping a 
S)iitaa of storm warnings for manners which 
Will minimiae the Unger of ships being 
caught in hurricanes W athrr 1 ull tina are 
bfoadcait daily at 10 10 a m and 10 30 r m 
L astem Sion Ur 1 Time and at n n by 
radio sudona along the eastern seaboard 
rba naval ataiiun al San (rancbco flaahea 
warmnga it ] 30 A H and 3 P H Pkcifio 
Standard Time The plan la to have sad rs 
pbl the waminga on weather map# fur 
nubed in connectMii with the service 
Tba V S S Kutrry in frequent tn^s 
between HampU n Roads Virginia, and West 
Indian povia. baa tested the acrviea anf haa 


been al le to pa^a ui acatli d through at nw 
by ale r ng nut of ll t. cei let f tl o hum 
rales path On atveial or sai ns a horri 
ane was apparet t n tl e \ tttry i weather 
map in pi r ly of time to avoid ll e brunt of 
the storm 

Tl c method used by the A. Itrrjr is that 
f ennt n sly 1 1 ft g the ra I o weather 
rep ris rl irfly barometric pr an ire Ob 
vrvat I s of pi lie 1 In ea eventually allow 
the rat f sper I an I lirrrt n f travel of 
die St rm areas «hc.l art w II d hnrl 
iruugla f I w bar metr iressirc After 
d tenn ning lie 1 r ni i an ] speej of lie 
areas ll e navigat rs an It tellig ntly dec dc 
upon tie best course to foil w 

Battery Chargem 

A DFMAND fur a c mbinati n battery and 
chargli g unit haa I ecn created by il e fact 
tlul maty radiv acHa require a st rage bat 
u ry f r oprrai ui acr r ling t W C 

Hr ks of ll c If tf r 1 BaCtrry \f nufa lur 

ng C n I I y Such a dev ce is ralle I a 

trickle larg r and u le^igi c I l olargo 

the battery at a tJ w rate at all iimrs wh i 
the B I 18 I t in perat n 

n s le I IS n t n w sa 1 Mr Rr ka 

at a D I g f ihe Battery Man ifartur n 

Assi lit n In de ir Lie rharg r a small 

six volt lattery permanently connerted 
I a rectifier nhirh in turn is provided with 
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They last twice as long as 
the smaller hattenes 
of equal voltage*' 



* lu\rs n pretty broid state 
ment Tom Won t you have 
to mikt It conditionil on the 
number ot tubes in the set or the 
use of the new power tubes ? 

No sir I Lndtr the simt 
operating conditions — whether 
you use tour five tubes or more, 
whether you use a power tube 
that uses up to 135 volts the 
1 vereaJy He ivy Duty No 770 
or the even longer lived I ver 
eidy I ayerhilt No 486 \iill 
last twice as long as the sm iller 
si/ed 45 volt batteries 

Well they ought to they 
cost more 

Yes ibout 4 thi d more — 
but lasting twice as long they 
cost much less 

\ our arithmetic is good 
Tom but if thit s so when 1 
bought my set why did the 
dealer equip it with the smaller 
L\trt idy 772 s? Why didn t 
he put in the 1 vcicady Heavy- 
Duty Batteries^ ’ 

He probably thought he 
wis doing you a favor — m iking 
your fust investment cost you 
a little kss lhat little differ 
cnce looks like a lot to a good 
m my folks who arc buying their 
first set equipped with tubes 
loud spe ikcr, A and B bat 
tcrus and everything 

I Jc ivy Duty batteries last 
twice as long as the smaller bat 
tcrics of equal voltage I ver 
cady Heavy Duty Batteries are 
the great contribution that the 


Nun K C tixitcry iIvcb b qiallty 
tioi undblBlBBbW w mm t mi I pvvlly 
Um tU« gl ywr B bjtcrlci. 


of recep 


world s foremost electro chem 
Lcal I iboratory has made in B ' 
battery economy dependabdity 
and satisfaction 

Dry B b ittenes myc a 
noiseless current pure D C 
(direct current) the kind that 
IS essential if you prize pure 
tone 

Send for booklet * Choosing 
and I sing the Right Radio Bat 
tcrus which wc will be glad to 
send you upon request This 
booklet ilso tells about the 
proper battery equipment foi 
use with the new power tubes 
Thcie s an L\eready dealer 
neai by 

Man / furfl ml gua %mUfJ hy 

Nsriovsi CsRRo\ CoMp^tNY Inc 
Ncav ^ rk San Irancisco 

Ml Nb (viB Ca bun e I n ed 


1 UlsUav n infant h \rn i Iv Hour 
— 9P M J* astrrn Standard Timr 
thr t,li '^tati 
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viCR firnfa 


rk 


«w| r J at 
-e Ah«i0 

/ «t 


« / y 


I Bpmt 

t fW 
Uhn a0 It 






cVEREMir 


Radio Batteries 

turn kmtat 




r mhiUm Dflcd fai Amoicm Aviattoa today 
f nJlMiliia, ■■ 1 do* tlMttlwtciniceufavlatlcxi 
r win dowlap la th« ihort of twenty Bvc 

ytan teto 1 m taneat Industry In tb* world It la 
Dur feadcat vtah that tba jroung men of today, 
WM wlU rnmniMtl the dmuica of tomorTow, 
may aQ hava tba oppoetunity of readias it.' 

Airmen and 
Aircraft 

An Introduction to Acronaurict 

Ziy HENRY H ARNOLD, 

Air Corpm, V S Army 

T he age of the air Is here Byrd and 
Amundsen have flown over the North 
Pole, Ford la manufacturing air *‘fliv> 
vers", ocean airways are being definitely 
planned* 

And here in AiMlON AND AIRCRAFT 
you get all the scientifle facta to under 
stand these developments and future 
practical applications of avlatico in war 
and In commerce The author is a pioneer 
air pilot— one of the best known oflkrcrs 
in tlw flying service 
Describes present types of aircraft- 
airplanes, ballcxais, airships — and how 
Ch^ Ay Suggests probabie lines of de< 
vclopmcnti FumUbes standard terms 
and deAnltlons of aeronautical mechanics 
and operation such as aileron, airspeed, 
fUadage, aide-slipping 
Shows you ootniDcrdal ap pl i c a ti ons 
uplodate HowtheU 8. Air Mail oper- 
ates, saving crops by air, European com- 
merdal aviatioa. forest patrol and pho- 
tography. 

Beddes this, you get condae accounu 
of epochal air voyages and the thrUUng 
air duets of the internationally famous 
World War aces. Instruction courses at 
the several flying schoola of the Army and 
Navy are outlined for those who con- 
template taking them. 

Senc for Examfiiation 

TUST the book of facts you want now 
J when aircraft are assuming ao Impor- 
tant a part in everyday life. Send for a 
copy— the order form bdow will bring H 
to you postpaid Within five days after 
receiving the book, mail us ^ 50 In 
payment, or. If AIRMKN AND AIRCRAFT 
is not all you expect, return It 

The RonRld Prcaa CompRoy 

15 Bms 26ik Si.. N«« York. N T. 


• UBB TKia ORDER FORlf- 


A Vctum»t^th0 
itomalM Arromahitt I ihnry 



Hils automobile might be tetsned a complete* travellBg radio station. It Is 
equipped with a nine^nbe receJvhia set and a 50-watt transmitter. The 
owner* CapUan Plogge* will drive the car from London to ConsuntlBople 
and will broadcast his experiences wblle on the road 


s sundiril plug for light'Socket atlachment, 
just SH sn elect nc tositer There are four 
types of rectifiers used for chsoging the 
alternsling to direct carreni after it has 
been irsnsformed at the proper voltage for 
charging tfau battery All ihcsr rectifiers 
are mmilar to radio deiactom. 

“The four typea of rectifiera are first 
the bulb or vacuum lube, more familiarly 
known as Tungar and Rectignn, aecond, 
elecirolytic, which is divided into alkaline 
and acid, third, vibrator, fourth, crystal 
In the bulb rectifier s small iwo-elemeni 
vacuum tube is employed and this ia per 
haps the must popular rectifier thus far 

*The electrolytic rectifier was first de- 
veloped and most commonly used In the 
alkaline type, being formed of a single cell 
having aluminum and lead electrodes and 
a borax solution. The second type of 
electrolytic rectifier, which is s new devel 
opmcnl, uses an acid clcclrolyle and some 
rare metal nr alloy electrode and a lead elec 
trade The moat familiar combination is 
the tantalum rectifier This has been sue 
ccwfully used and is a desirable arrange 
menl beisuse it has approximately (h« aarac 
cloctrolyio aa the battery The only dif 
ficulty with tbiB type ia s tendency to go 
dry in cunlinuous operation, eapccIsUy In 
s warm place, but if it U properly prnpor 
tioned It will need water no more than s 
battery 

"The third division of rectifiers, that of 


the vibrating type, may well be dIamiHed 
from consideration, because it depends upon 
a vibrating armature, which produces sparks 
creating interference for the set 

'A new type of rectifier for this service, 
which will probably have IncreaaJng appll 
ration in the future, is the dry crystal 
Since the trickle charger will require only 
a small amount of ounent it seems easily 
possible to multiply the number of dctec 
tors until they have aufficlent currcnt'CsrTying 
capacity to operate a trickle charger There 
IS coniiderable work being done on this 
charger at present, and undoubtedly In the 
near future some of these devices will be 
on the market” 

Radio Pictonsfl a Rontine Baalnom 

TRAXSHiSiiON of pictures across the At 
IsnUc la dcvdoping into a routine business. 
The London end of the circuit la In the 
handa of the Marconi Wireleas Telegraph 
Company, Ltd., and the New York end is 
liandled by the Radio Corporation of 
America. 

Photographs received in New York but 
dcsCined for another city are forwarded by 
special delivery or air mail Plotures re- 
ceived In London are relayed to the con- 
Uneni by airplanes. 

The maximum dlmenalons of a picture 
which can be flashed across the sea is 4^ 
by im inches. The size Is determined and 
limited by the width of the glass cylinder 


The Ronald Press Company 

15 But leth Be, Nsw York, N Y 
You nay send ma, poatpald. AUman anJ 
Aircraft by Malar Arnold. Within Bva dayi 
after matvtna It, I will send you 53 U ia full 
paynanl or rUnra It to you. 


BualaHa ConncctiuD 
Risnsturr 


Ldfisyeoe Blvd. at Flcvt flt, 

DETROIT 

Len than 5 minutcf ivalk from 
wholaalep retail* financial 
and th^trical centm 

The seasoned traveler thinks al' 
ways of the Fort Shelby in con* 
nection with Detroit. He knows 
that there he can be sure of a 
quiet, comfortable room at a rea- 
sonable pnee, of sincere courtesy, 
of widcly'famcd food at moderate 
cost The Fort Shelby has the only 
Senndor equipment in Detroit 
This feature protects you from 
needless intrusion of employes and 
excessive Dpping Rail and water 
terminals are convenient 

Rates $2 50 up Scrvidor serv^ 
ice Fort Shelby Garage dose by 

W G McLvy AMuunt Sccretsry 
Seth E Feyniiui, Manager 


•. ■ S !i;i.l. ST.A 'II'S :ni 



SutloR 2DS of Brooklyn* Now York* vses 100 walls of power* fllgnals Crmr 
this suthm were h«und_hy the MaeMHlaR e xp o d l rtnw when dMJ were far IrIo 
suneCie lerritecy. 


by the MaeMHlaa exp e d i rinw when tkej were tut IrIo 
The transmitter upm n t ee or the dOwele r head 


Safety for Your 
Money 

B efore investing your Surplus fundi, 
tske the preesutton of seeking the 


investment houses end bsnkeri rtpre- 
aented IntbeFintoclal SsakmofHtipen 
Magazine. 

Eliminate rk** Lom 
in Investments 

For after all good investment opportunl- 
tCcs predominate Caution, Care, 
Invcsttotlon wilt reveal safe and ptofr* 
able msonela for your surplus nmds. 1 


Harpers 

MAGA^lNB 

W iMt M StTMt nmw Y4ia a V. 
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Tha imUo 


voice LeBEuBCt, SwltMrUiBd« b nted el kllowam. Tbe 

■ wu bellt hy tbc Mareoel Cenpaajr and b Imowa mm the iTpe Q 

■ltd iu circumferance, aroiuid vrhkh the Secrotcry of Commerce Hoover aiul ■ pert 

picture b pbced for traaimbiion. Pletum time advleory oonunlmion. The Dill bill 

or written matter exceeding tfaeie dimen* would take cootrol of radio out of the hands 

■Inna can be divided Into strips not exceed- of Secretary Hoover and give It to an inde- 

ing V/4 on one side and llVk on tho other pendent commUalon of five membeis, one to 

Tbe rate Is four dollars per linear quarter be appointed from each of live regional 

Imh or 16 dolUrs per Inch with a minlmnin annes, into which the c^ounlry would be dl- 

price of 50 dollara. A picture 4% by 5 vldcd The aalary ■Upulated for the com 

Inches would cost 80 dollars. An additionsl miSMuners le IIOXXN) a year 

quarter of an inch b necesaary for the I’resident Coolldge has been reported aa 
tranamlssIoD of an addresi and it is charged rndorsing the White hill which leaves the 

foe at the regular rate. control of radb in the hands of Secretary 

Pbolondioi^ms may he filed In the form lloorer 
of photographa, printa, negatives* positive “ 

films, line drawings, handwriting or pnnied MualCBl Appreciation 

matter The printed matter should be set Bsoaocast programs designed to stlum- 
in type not less than 10*point in site and a bie greater appreciation of music wd| he 

larger type b preferable. radiated by KDKA, I'litshurgh, beginning 

■ ■ — in October and continuing until May Tlw 

Radio La^nlation series has hern arrangeil by the stutlon*s 

Thmc wUl b« no new ndio ]«wi enieled ‘‘"■“J'’' *">> the eooperaljon ot 

In the United Suiee until Conureie meele 

In Dwemhet The Senate hae pawied the ‘•'o PlUehurgh Musical IneUtule 

mil hUl and the White hill paaaed (he _ . . — „ , 

Ilotiie Both hllU pertain to radio eonirol Engineering Council to Study 
and conferees are now at work ironing out Radio 

the differences in the two bills. It U es> Tmf Amcricm Fnginccring Council is 
peeled that tho conferees will make a report seeking a *^publlc servue snlutinn" of the 
early Jn December when Congress recon- broadcasting problem, according to the 

venes. President of tb Council, Dean D S. Kim 

The White bill providrs for radio control ball of Cornell University An Invcstigstlng 

llirough ■ bureau under the direction of committee will be named by the Council to 


A shawa J. P. Baekkr. Jransasaa amd des lgnsi r la Ike Bwrera 
wmnm- 1 ■fcoralnfr vbh a BMidal off iko dlroctfvo vadlo keoeoa wkbk 

rarsuaiit t jrini : sif 


rfc' 


rSr’ 



FLORSHEIM 

Shoes have all the smart style 
youngmen want and they’re easy 
on the feet from the first day on. 

ITrr/# for Bookltt **SfyUs of tho Times** 
SDowmg the right ihoe for you. 

THE FLORSHEIM SHOE COMPANY 

M em uf a ci urm CHICAGO 


Prrihe Mmn 


WhoCrnn 


tAHs a I 
fxfOttgr 
and 
Trwstff 


THE VALUE OF 
YOUR ESTATE 

In esumsnng the value of )uur Estate, due 
allowance must be made tor the payment ul 
dcbti. costs of adminutrsiion, hcdcral Estate 
Tax and Sure Inbcnidncc 1 axes 

TTic Federal Estate Tax is rclativrh fiinple of 
cumputition, but the effect of the Inhentanrc 
or 'I rangier Taxes im|Mwd b) the various 
States is not so readily understood 

The State Taxet which uill be paid by your 
Estate will \ ary with the nature ot the ict un 
tics of which It conMgis and )nur Eaiatr wilt 
be worth more or less according to the discre- 
ciun you now exercise in the aclccuon of 


In cuDBuienng this phase of your inveatment 
problems we offer a sen ire that u purely du- 
inierctted because w e h j\ c no sccunucs to sell 


tiJ Transfer tA^ens §r 'K^rjitsirar 


lA^s as 
Trastee 
Under 


CENIRALlbUONTniST OSMPAMY 
ofNevYork 


PLAZA omcB 
rifUiAvs.a6ochSC. 


- _ 4xNn ST OFFICE 

8 o Broadway, New York MaaigunA« * 41111181. 


Qafital^ ^mrplns and Undivided 'Prgfts aver 40 tMillian T>eliars 
tMamhtr FtPgiAi Rnuva SnTU 
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Cruises 


to the 

Caribbean 

A LUXURIOUS VUCltlOM It 
SCI — the sapphii c sl i 
of the tropics — dotted with 
coral islands crowned with 
stately palms and fringed 
with quaint cities slumber- 
ing in the sun 

With the enjoyment of 
travel perfected by essen- 
tials such as outside rooms, 
comfoi tabic beds — not 
berths — food that is equal 
to the best 8cr\ed in first- 
class hotels ashore and the 
character of distinctive serv- 
ice that makes *^every fas- 
senger a guast ” 

Great White I Icct Ships sail 
on Cruises to the Tropics, 
twice every week from New 
York and New Orleans 
You can plan to be gone 
from 11 to 24 days, confi- 
dent m the knowledge that 
your vacation begins when 
y ou step on board 

1 or every detail has been 
arranged in advance for 
your comfort and well 
being — your hotel accom- 
modations, special motor 
trips ashore, railroad jour 
neys, sight-seeing jaunts, 
are all planned by a staflF 
that lives in, and under- 
stands, the countries you 
will visit 

— And remember that your 
room and meals abo ird,your 
amusements ind acctimm^i 
dations ashore — everything 
IS included in the price you 
piy for your ticket 

T “ IFrha f«r baakUU wiJCnlaa 
ImfoniaUwi BSnt fucInaW 
Ihv trip* U Harua Calwi 
Klapataa Jaaialca iba 
PafiaVB < anal Zvm Cwt* 

Ura, I aatanal* b« 4 tSa Co* 
lanbUa Parta 

Pawna«r DayartBant 

United Fruit Company 

boom I*U it BATTkRY FLAGS 

NEW YORK CITY 



riamlns thf entire eituction which be hud 
threciem to creetc ■ radio cbcoe of Ia 
retiRuhIc cnmplciity * alFeniD|i 20000 000 
I atrnm 

Mmi y f tlir probleme are fimdamenully 
f u <* Rii mng nature aaid Dean Kim 
I all in 1 w II 1 r aludird by a epeoial com 
I II r in an unblaae I broa Imintled rom 
[r htaaive mnnner ao that acooraie oonclu 
1 na may be gLnerally available m con 
I nciDg fuim 


Alkali Vapor Used os Tube Filler 

A at w type of radi tube known ae thi 
CX KK) A uninft an alkali vap r aa a hller 
baa btrn plaietl un ihc market by F T 
CunniiiRham Inc It ta deaigned ao that in 
nrdtr to UM* thr iuIp in thr aiandard broad 
caal rrcintr no (Iudro in winng or circuit 
rrangrment ja ntciBsaiy allliough a alight 
impruveniLnl will be n ll e I if the grid 
rrtuni la i innecte I to thr mgaliTC filament 
A comlinali n rf high acnaitivity and 
atno tb regenerative aition makia tbia tube 
uatful in ah rl wave ret i tvera wiirre ra li i 
frt* picn y amplifacatjon la Icah rffrctiv 



Wavclfflgth rhanolna on board tlir 
S S Srytkim la a aimpici naNer ll 
la only nrr««aary to manlpnUtr one 
of ihc two Mwltrhn ahown above 

Code Mill Lives 

Thf M me c h htill tuale bccauAc it is 
the moat crommKal mtana rf gitting n 
givf n a nnui t f w r la fr ra c nc p ml t 
umthcr HI lb ah rlrat time with the kaat 
I wrr rvtr the gr alc^t I aiancr and through 
the gicatiat am u it of iiitirliieDCf 

hutlc Uarful 

Sranr is got 1 for something according 
l llir I mil 1 Stairs 1 real Service If has 
1 rn fnun I that by measuring the intensity 



Unattended fog slunala, operated bv 
radio are now Installed on a aand 
bank In mid channel at the entrance 
to ibe Firth of Clydifs Heotland and 
at Whiiefariand Point 

tf the atm sphmr strays it is poaeibic to 
r recast irnols of low liutility rr fir 
hasarl by several biurs during whi h turn 
the forest hre fighting forers mny prepan. 
f r action 

biat t intensity is also a good indRatkii 
that ihundrrai rms are ap] r a hing ven 
24 h urs in a Ivan i nf any visual indi | 
(ti ns 


Direction Finder for C oaat Guard 

A ^^w dirrrtion fin I rhas br-in devel | e 1 
ly Ihi Bur au nf Stan lards f r the C>a4l 
( liar 1 f r in-tallali n on a fieri of pair 1 
I oats The dire iionfandtr oil consists if 
f ur turns f igmii n table wound on a 
0 n h frame Hulallnl above thr pi t 
house and muted from bel w A coupling 
it has bicn drsigoed so that the Ijop ran 
Ir attached to the ships teruver 



Mooe Your New York 
(HRce to the Sdentike 
American BuHding 

A new 16-8tory building — 
the Scientific American Build- 
ing — has been erected on one 
I of the most desirable office 
sites in the United States — at 
I 24 West 40th Street, New 
York City 

Open to the sunlight on 
three sides, it is a half block 
west of Fifth Avenue and a 
block and a half east of 
Broadway Across the street 
lies Bryant Park ind the New 
York Public I ibrary It is 
four blocks from the Grand 
Central Station and eight 
blocks from the Pennsylvania 
Station 

Neighboring buildings in- 
clude the American Radiator 
Building, the Lngineers’ Club, 
the New York Club the Na- 
tional Republican Club and 
the Lnginecnng Societies 
Should you be considering 
offices in New York City by 
all means investigate space in 
this attractive building — ac- 
cessible, distinguished, desir- 
able — and at rents which arc 
reasonable 

Appfy 

smam 

M Eatt 42ad Street 
307 Modleoa Aveaue 
NEW YORK 



U 

EDginem aay tkal fadlnf la the wont obatoclo to bfo a fcaat roooplloa. lUs 
plrtnrr iiliowa T Parkmoon of the Borvan of SUnoUrAa opcrotlaa a port- 
able fadina rrrordrr which nakea a oraph on a aiiip of paper aa the algoala 
wax and wane and ao coaUea eno hitaa 'a to ati^ varlM phaaaa 


TBLBPBCMn VANDVRBILT 4MS 







A Timm Pabbc 

Ever unco ihe advent of the automnhilr 
to our public faichwari the dJAkuliin of thr 
pedfotnan in attaaplmg to prewve his Jifr 
have been the eouroe of both aenuuB and 
humoroue comment on vanoua occaaionB 
Now we have the airplane in rather general 
ttoe and it brlngv ill own peculiar troubles 
Although pop* bottln and other objerta 
that mark the antomobile tounat ran hr 
dropped from the car while iravrlmg with 
no danger than perhaps to the lirea of aomi. 
other vehicle, it doea not acem safe to fol 
low the aame procedure from an airplane 
aa la evidenced by the following clipping 
from the Aeiv York World, aent to ub by 
one of our readera Poaaibly ihia ooturrence 
wiQ bnng forth a Both of prnterlive device a 
to be worn by pedntnana automnbilea 
faorani cals towi et cetera in order to 
prevent future happeninga of a like nature 
While nding in an auiomobile with 
her family Mra A D Mnniayne of 
Cinclnnaii aufferod a aevere gaah in the 
top of her bead from a soft dnnk bottle 
which rraahed ihrough the top of the 
car The bottle « vidcntly bad been 
dropi^Hl fn»in an airplane overhead 

Senantlonal 

Recently Sir Jagadia i hunder Boae birrr 
tor of ibe Boar KeMonh Inatitntc (aliutla 
India publiabed a book eniiiJed The Nrr 
vous Mecbaniwn of Planu ( I xmgmana 
Green and Company New York ) Thi^ 
work according to the publiaheri ratal) 
lishea the fact of the eiialcnte of a iHrvoua 
ayatem in plants Other ncientista claim 
that the fart of the nialence of a nervous 
■yalem In planis waa known long ago an I 
Waa not tstabludird by the noted Hindoo 
savant * If any physiologist has hod the 
foolish notion that plants are haa sensitivi 
than animala** writes one of them in a per 
Bonal letur to the editor I can only say 
that he hoan I worked in a first clans labor 
story " 

Re< ently so much sensalional publicity 
haa been accorded to oiher dwcowiK-s" of 
the celebrated Himlon by the newspapers 
and by certain magaaines— notably the Nru 
York Timet Book Retaeip— that Dr D T 
MacDougal, Director of the Laboratorus for 
Plant Physiology of iho Carnegie Inaiituuc n 
and Corresponding Fdilor of the Scientific 
Amenran, bos taken rigorous issue with 
numy of iheM claims The following is a 
Communication from Dr MacDougal whose 
eminsnt standjiig among attentJala i* well 
known 

The srlcntiat is continually called 
upon lo give credence to the imprab 
aUe and to accept the apparently im 
poostblc The researcher however, can 
not Maud receptive to sift and weigh 
every unauppoitcd assertion and flying 
rumor retailM In the market place Nor 
If he does the more ImporUnt work 
whieh falls to him, can he spend much 
tlnm CO the pojple fringe of hlarre con 
tribntlona to his subject . „ ^ 

The naive review of Mr Van Buren 
Thome of Ibe work of the Indian eown 


tiHi Dose calls for some atteniMn be 
(.uuse the wide publiLiiy resulting from 
Its appearance In the /im«« Book Be 
tnmo of June 20 may mislead many per 
sons of even less dismmination llian the 
author of the review who amiunes the 
pose of discoverer of onappretiaicd 
genius 

Bose haa ^ven maov lectures In Amer 
lea some of them self suggested or vol 
unteered and has mLouniered the well 
known American toleration to speakers 
from beyond any of the Seven Si as Uts 
oral efforts, supplemented by a steady 
flow of books (a futile row of tlicm is 
St my elbow) and by perfervid outpour 
ings of imaainative lomtpUons and self 
praise in Calcutta newspapers widely 
cabled abroad have given nis work aa 
wide a publicity as the theories of Lin 
Mein have received Finsteins roncep 
lions seem lo endure publicity but those 
of Dose do not 

Few of Bose s rlainu on other subjects 
stand the scruliny which would give 
them place in textbooks and compen 
diuna Mr Thorne seems to have read 
much of this material but to have seen 
very little lital has lieen written about 
It and lie attributes a similar non ju 
drciaJ atlilnde lo the working srientisls 
when he says of Bose his entices 

have not read this honk** Ihe nolires 
and comments on Bose s work by cntica 
in I ngland Germany and America to 
whom some degree of competence mun 
be altnbuted have apparently not 
reached Mr Thorne Practically all of 
thev stale outright tlial the results 
priced so highly await confirmstinn a 
kindly condemnation suursling that the 
■Ihg^ discovenes Bhoidd be supported 
by some actual proof by the authi r Thr 
n viewer in clumsy adoration says 

In the course of these investigations 
he disrovrn d and proves that pUnta are 
nensiihe ti minute burns and transmit 
impulses pc s<ubly cf distress iherefrora 
to the cfferi of acids eleeirio shock and 
lo the narcotic action of poisons He 
also found that plants become fatigued 
recovering after rest** 

These conclusions in so far consonant 
with fart were will eslabljsbed by re 
searches made prior to Boor by as much 
as fifty or a hundred years Toward 
their jmerij m Bose has coninbuled no 
serious addition 

As to methods, the gradual piercing 
of the c/mplex and ddi^ie tissues of a 
plant stem by iho gradual inirodnction 
of an LlccUic Probe (these caps are by 
author and reviewer) for example, Is 
as rational aa if a similar instrument 
were to be thrust gradually through 
human skin muscle nb, cartilage anf 
membrane into arlenea, veins lungs or 
nerves and the resulting disturbances 
read on s galvanomrtcr 

Boac seems to be so Impressed with 
the precimon of his recorders and elco 
troatauc apparatus that the vastly 
greater delicacy of Colloidal struilure, 
nraJllbrU of membranes, and molecular 
adjustments In living matter are ignored 
The wreckage which ensues when the 
terminals of the various apparatuses are 
thrust Into plants set mod to be disre- 
garded, SB aliitade which is perhaps 
inse OB the port of tlwae who nave no 


SIMONDS 








Why men who KNOW tay “SIMONDS^ 

Watch s esrpenret buy a hand uwl Watch him chcK»c 
s Sunonds Blue Rjbhoni Men who count upon cutting 
tools most know that Simondi ^ws hang right that they 
are bslsnced right and the himonds trade mark signifies 
that they are nude right For Simonds bvwi are nude of 
specially tretced steel and backed by Simonds near century 
of expenence in the nunu&cture of the finest cutung toob 
Next ame you buy s saw say Simonds to your dealer 

SIMONDS SAW AND STEEL CO. 

mbaSowMoW* FUdibutt Maafc S««UuK«d 1832 
BraMcfc Swrw omd S^wvleo Skopo In PrtadpoJ CiUcs 








NICHOLSON FILES are the 

most necessary and versatile of tools 

In the thousands of factories manufacturing 
everything from delicate mstruments to steam 
engines you vrdl find NICHOLSON Files busily 
at work. 

In the repair and mamtenance of these almost 
coundess machines and instruments — there again 
you will come^upon NICHOLSON Files. 

In keeping edged toob keen and efficient — once more 
NICHOLSON Files are depended upon for their quality 
and stamina. 

rV^OLSh NICHOLSON FILE CO. 

PrwrM.li... R I I U 6 A 

BSX ^ a File for Every Purpose 
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Personality stories^ special feature articles^ 
good fiction. Such is the contents of Success 
Magazine, 


Bernard Shaw at Arm’s Liength — An tniiwnte study of the 

A/an Iltniself Noted Iruh Dfamntist reveals some of hxs start- 
ling t^ieu's on people and things — A Hoy at Sex^enty 

This Man Got Sick of New York — P Arden Hall, dn- 

tournged young arihited, resigned hts position in an office and 
took a chance on his oun ingennity Some houses he remodeled, 
before and after constt uction 


He Fought for a Fortune and Won It! — The amazing 

story^ of George Campbell Carson, xvhose copper smelting in- 
vention was appropriated by others until a Supreme Court 
decision brought the I mentor his right 

How Babe Ruth "Came Back" — Once an orphan school 

hoy and later the most special ular figui e in baseball, Babe Ruth 
heard the crowd's cheers turn to ]eers The epic story of a 
mighty ballplayer's return to power after he had been counted 
out by the experts. 


He Made Twenty Millions in a Year on Wall Street — 

That ts the story of Wdlxam C Durant, Giant Speculator and 
Plunfjer , who created JOO millionaires and then went broke 
himself His spectacular return of fortune 


These and 24 other features in the October issue. At 
all newsstands 25c per copy. Subscription price $2.50 
per year. 


^access Magazine 

251 Fourth Ave , New York 


ooDception of tlio mtm of proloplunifc 
mecliRDUm. When on electrio ciroolt U 
clooed throoch the Umieo of o plant, 
rhythmic thalurbancea are recmad. 
Theae pulaationi on the baaii of pure 
auumptlon are tranalated Into a '*pump- 
itig action'* of the UrinB cells whlcn 
movea material throi^ the atcma at 
great ipeefi It Wonlobe equally luatl- 
fiable to lake the click of car wbeeli 
on the raili aa oonailtuilng the motor 
forcca which propel a train 

To attempt to analyxn the formal recog* 
lution Bcoonled Bom in Great Britain 
would entail a diiciuaioD of features of 
Anglo-Indian relation! well-oiitalde of 
the domain of knowledge of the funda 
mental propertica of living mailer or of 
the funetlonatlon of planta. 

Aa agalnat the harm done by rcckleaa 
writing which would make a sort of 
animal out of plania, wo may credit 
Boae'a utterancca aa having done aoine- 
thjBg to detach the layman fmm ih« 
miatakcn conception that matter, living 
or non-living, la inert. 

D T MacDongaL 
Director 

Laboratory for Plant Phvaiology 
Carnegie inatitulion of Waahlngion 


AU-lnclualve 

Here la an Intereatlng proposal, aubmltted 
by Charlea H Clark, a mechanical engineer, 
of New York Mr Clark has been iiudylng 
ihe condenaed table of ethereal waves pub- 
liiihcd on page ISO of our March, 1926, uaoe, 
and believes a better and more systematic 
method of indicating wavelengths could be 
devised He has devised one, which we re- 
produce in these colnmm. If physicists and 
astronomers would adopt such a system as 
this a great many things wnnld be simpli 
fied 


A Correction 

While wo always do our best to insure 
acruracy in this magaaine. particularly ss 
to proper names, occasionally, aa is indi 
istH by the letter pniiled below, we slip 
up However, we ailmii our fault and ex 
tend our apologlea to the Quincy Chamber 
of Conuncrcc 

Editor Scienlifte American 
It has been called to the attention of 
this Chamber of Commerce that in the 
August issue of yuut maa^Tie, in an 
article entitled **Glant Floating Air 
craft Bases," mention was made of the 
airplsne rajrier Lexington, being buUt 
Bi the ‘‘Fall River Shipbuilding Cor 
puralion, Quincy, Massachusetta." the 
latter bdng incnircci This should read 
**Fore River Shipbuilding Corporation 
^Incy, Massachnsetta." 

We should be pleased to have this 
Correction rabllahed. Thanking you for 
this favor, I am 

Very truly yotm, 

John F Soott, 

Secreury Quincy Chamber of Commerce. 


EnglcecyodT 

Not everybody took lying down the auie* 
ment quoted In the May lasne of the Sden- 
Il6c American, pnge 337, to the affect that 
Venus was the only star that oonld possibly 
be seen In the broad daylight, even from 
the shady dentha of a silo or a nine shaft. 
The letter published below wss written by 
n member of the SpringAeld, Vermont, 
group of amateur tdeoeope mokaro. tie* 
ocribed in tbe November. 19SS, Imm of the 


Solendflo Amerioon. Mr. Manball hopui Id 
demonetnto that tbe ator, Siriut may tlm 
be teen. To esubllsh beyond do^ d 
error the vUlbility of stars la diyUglu would 
prove, in the last analysis, almost oa diftonh 
as establiofalng tbe objeetive mUity of oobm 
pyschic phflDomenon seen by a small aum< 
bw of people Mr MaisbalTs propoeed 
rnetbod la at Icaot solenlifio It looks ns U 
this matter of dayb^ risibility of otan 
(except Venoa, which praciicaUy everyoae 
concedes) might turn into t contraverty, 
and controversies ora always Interesting. 
Editor, Sdentifio Americin) 

Having sem In the recent lasttes of 
several moniblles — notablv the Scientific 
American — discusalons of the old tale 
about seeing siois from a well or a mine 
shaft, during daylight hours, my interam 
in the subject uu been sligbtlv atirred, 
chiefly by the omlsalon of at lenit two 
impomnt fMlures related to vloloa. 
These features srei first, the tube or 
nny opticsl inslrument, psrtiuulariy the 
telescope, and, the individual eye cn* 
pacity, and second, tbe varying capacity 
of different optical Insirumenta designed 
for bringing diataiit objects within e b s er 
range of the observer 
I believe that while engaged In dmn- 
onsiratlng the foolishness of thinking 
one msy see stars by daylight, we ougbl 
in falrneoa to the badly liuormed, or to 
the gullibly locUned, to show under 
wbat conditions it Is possible to see 
sUn by daylight. 

Take the suDjeci of the tube first If 
any one has had opportunity to look 
Ihroogh a tubeless telescope by day- 
light, and at the same time oould com- 
pare its seeing qualities with those of 
an insiniment having a tube, the de- 
cided difference in fiver of the one 
hiving the tube would be all too appar* 


ent. Why^ Because the tube shuts out 
all light except that whlrh comes from 
the immediate vicinity of the object at 
which the instrument is directed Take 
for example a cerMln tyw of Caise- 
grainian telescope on wh^h no tube la 
used, it is scarcely possible to gel aa 
image of tbe ordinary landarape at day- 
time, owing to the so-called '‘irrelrvani** 
light This comes In at ail angles from 
the borboDial plane of the ohlecdve In 
the direction of the object which one 
atiempii to see 

It Is just within the bounds of possi- 
bility that sometime or other someone 
bas seen from a deep well or coal mine 
■baft, perhaps at or lininediaiely after 
sundown, tome bright tsdokUng object, 
which hr thought was a star Tbe ob- 

J ecl may have been Venus, or possibly 
uplier It should be noted that the 
average person makes no distinction be- 
tween a star and a planet; and not 
many people know that there is any 
difference until It Is explained to Uwin. 

Concerning the tndiridual capacity of 
the eye, almoat evnrvnne knows that 
there Is a mniked difference In iha 
risonl capwity id different person's eyen. 
Let any one who will, try a pair of 
common bird gloosea which usualJr 
a moimlficatlon of three or four tlmon 
that cl tbe normal eyo. Let aoch a one 
point them to the ours and he wlQ be 
utonlsbed at the nombtf which be can 
see, which the unaided ey^ does not 
note. A power of only three Umea over 
the eye Is not much. I have a friend 
who can see. In the early twllEghL stori 
which 1 find It dlfioult to aeowiaa h 
hu beeooaa totally duk. And 1 nm aot 


Clark's Tobin of Ethereal Wnveo 


Stellar pJ)(X>sm =lskm 
Metric < 1 JXIO snum^l sm 
Scale \l 0(X) ukm=:l smm 
Ultra f IXXlOiim =r1 ukm 
Metric < 1 000 umm=l um 
Scale 1 1,000 km =1 unmi 
1,000 ro =:lkm 
[ lJXX)mm r=:l m 
1,000 ikm =rl mm 
Infra p,000im Ikm 
Metric < 1 000 Ixnni^l im 
Scale pJ)00Bkm=l 1mm 
Alomic 1 1,000 am skm 
Vfelrir < 1 000 ainm=l am 
Scale amm 


(stellar kilometer) ==imcx)0.000jx»,000j000,000 meten 
(stellar meter) =1,000000,000.000 000 000 mclen 
(stellar nulUmeter) =:^l,000j)00,000j)00 000 meters 
(nltrs kilometer) =1,000000000(100 meters 

(ultra meter) =lJ)OQX)OOjOOO meters 

(ultra millimeter) =1,000,000 meters 

(kilometer) =1J}00 meters 

(mater) 

tmilMroetcr) =001 meter 

(infra kilnmrter) =000,001 meter 

I infra meter) =4)00000001 meter 

(Infra millimeter) =000,000,000 001 meter 
(atomic kilometer) =4)00,000 000000001 meter 
( itumlr meter ) =4)00 000000 000 000 001 meter 

(BtnmK millimeter) = 000000000000000 000 001 meter 
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!«• orlfliuil brlrk rhlraiie> u It fftood for nunir yearn 


■fflictod with ADVthing ■! all like pour 
viaion But my fncaa bu a moat cKtra 
ordinary eyr 

The tuQction of the large nr objectiTo 
leaf of any lelncope binorular or field 
glaiB, u to locreaM the light gal hcTing 

K »wer om that which the eye pnmnMna 
ere again it iliuuld be pointed out 
that an uutmment of low power with 
a high light gathering capacity will 
mte often more clearly reveal %)ine 
faint object which a higher puwered 
Inatrument having a amaller light graap 
will fail to ahow 

Finally it ahnald be home m mind 
that ID attempting to a first magni 
hide star awnsi a daylight sky not a 
Hide depend on how much of the aur 
roimding Illumination may be elimi 
Bated Not many weeks from now 
Slnoa will be in the daylight skies an 1 
1 shall act my irutnimcnt on it then 
rndiice the eye piece m magnifying 
power unlil I reach the vaniahing point 
or ontil nulhlDg but the ohjectivt la in 
use I shall csll to my aid my keen 
eyed friend above mentioned to learn 
juit what he can see H he lan see 
Sinos without an rye piece I shall try 
him with the tube only The results d 
you care for them 1 shall be only too 
glad to send to you 

(Signed) O S Marshall 

A Qalet CUmney Collapse 
That an 80 foot brick chimney should 
(ompletely collapse with no more noise than 
that occasioned by the passing of a hraw 
truck IS indeed unusual One of our readers 
Imng in the town where this happened has 


taken the trouble to collect some data c n th 
rliimney and lias forwarded it tu us I gtilirt 
with some very interesting befc re an I 
nfier pbotogrsphs 
I diior Scientific American 
I am enclosing a series of photographs 
of a very unusual otxufTCDco in connet 
tton with the recent collapse of a brick 
smoke suck at the old Elder and Fek 
brrt flouring mills in Lewialown, Penn 
syjvania 

Ihis brick null and the stack were 
erected in 18SS The stack was e ght 
feet Mpiare at the haw* and ah ut 80 
feet high built of i.r linary country kiln 
lurnrd red clay bnck and c nsisted f 
a round inner chimney rrinf reed by 
the square walled nurk all laid in oil 
fashioned bme mortar 
The foundatinni below the |,r un 1 
level are of cut stone and still are in 
tact the stone foundations were orig 
inally well above gr und but m later 
y an gra fual earth fills extended slight 
ly above ihtm 

About 20 years sgo it waa diseoverel 
that fn St and moiM ire were causing the 
bncks at the base of the courses of thi 
stack to crumble and disintegrate thus 
apMrcntly endangering lU atabihty 
To remu\e this menace and strengthcD 
the base a aupporting buttress of 10 
loch ctncretcd brick about four feet 
high was built aruund three sides if 
the stick leaving the southern eipnsuri 
which was apparently intact withmt 
such additi nil support 
About 12 years ago elecinruy was 
sulslituted for stc.am in operaliun f 
the mill — the bnck boiler noose at the 
base of the btatk was removed —and the 





N O MATTER how easy it may be 
for consumers to buy your prod- 
uct, you have not reach^ maximum 
volume until you have also made it 
easy to use. 

One of our specialties i» the designing and build- 
ing of motor driven devices that make standard 
products easier to use. We have assisted sev- 
eral well known manufacturers to solve this 
problem 

A vast fund of practical experience is here at your 
disposal Address the engineenng department. 

WISCONSIN ELECTRIC COMPANY 

L H HAMILTON Piwirttnt CHESTER H BEACH Yin rrmlilMW 

48 Sixteenth St , Racine, Wu. 

FracUonal Hon« Power Moton 


Make Their Mark and Toe It 


Machines will do the best they can do — only when 
checked up by G>unters. They make then mark for 
production-8p^ and “toe the mark” — only when 
watched by Counters. They’re steadily run at their 
given capacity, and straightway developed to greater 
capaaty, through perfecting those mechanical ^tures 
which **coanf*’ on your 

Counters 


Thi» Small Rotary Ratchet CouD- 

•er (No 6) couDli roci|jfocaling move 
nKiUs of ihs lever u required for record 
ere the output 
of Duny uuO 
m e c hi n e I 
When the lever 

I • moved 
through en 
uglr of 40 to 
60 dr grm . the 
counter rire > 
Im one Tie 
further the 
lever h moved ihe 1 gher the 
n mher rcgnteird A complete 
irvohriiaD of the lever iC|pBrn 
ten This counter can he 
adapted lo no end of rwintmg purposes 
^ rcgulaliiig the throw of the lever 

Pnee $2 01) (Cuf neod^ Jult Mae ) 
Small ReeJulhn Gwoler of amilar 
model aho $200 



This large Ra Set Rotary Ratehat 
CouBlar records tl e output of punch pi emes 
metal sUn p g i a I net and oil e ■ wl rr« a 
reuprocaling movement n Ji atrt an opa-alioa 
Revaleti one lor each ihrow of the bw and 
sets back to zero from any fgure by lunung 
knob oner rou d Provided wth fron four 
to ten figure wheels at required Pnee wBh 
four fillet ai ilhulrated til 50 (Lot) 
Equ pp^ wuh lock and keys to pr e vent Um 
penng w ll the leco d $2 00 extra (Cuf /en 
than half sice ) Set Back Revo/uffon Coon 
le, of anular model $10 (Ul) 


The Vaeder booklel toiU ihow you counien to ngtaier mereaaed 
production ai ANY machine Sent fret to all who may meel 
wdh the problem- In Uwentmn engineering or manyfacturmg 

The Veeder Mfg. Co., 


ArMriheeollq^ Not • «wUs« .T the chinw rraniM 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Auociated sfnce 1846 unth the SciiniUfic American 


SCIENTIFIC AMERICAN BLOQ SCIENTinC AMERICAN BLIXL 

J4 26 West \i„ N y C Wtukingpm, D C 


TOWER BUILDING HOBART BUILDING 

CHkofo, lU. San Frandjco, CoL 

VAN NUYS BUILDING 
Lot Anfolca, Cal 




Books and Information on Patents 
and Trade-Marks by Request 
Associates In All ForciRti Countries 


"D^BTING^HOMA^S' 

Q 0 Q 

The man wh^ulls the purse strlnaa In a large organisation Is usually 
a *Moubting Thomas” — he must bo shown before he puts his O K oir a 
new proportion 

• * • * 

This is as it should be as no sound organisation will conduct busineos on 
a spoculative basis 

* * • * 

For example our financial man insisted that there was not a sufficient 
number of people Interested in making AMATEUR TELESCOPES to 
warrant the publication of a book on the subject 

* * • « 

While we didn't agree with him our argument was that even If there 
wasn't sufficient demand to insure us against loss we felt it the duty of 
the SCIENTIFIC AMERICAN to publish this Information m view of 
the numerous requests had received 

« * * • 

AMATEUR TEI ESCOPE MAKING, with one exception, has proved 
the best seller «e have ever publish^ and his investment is securely 
back In the fold 

« « * « 

Now the laugh Is on him 

* A * * 

So we are ve^ proud of our efTorts This book tells one HOW TO 
MAKE A REFLECTING TRT ESCOPE and WHERE TO BUY THE 
NECESSARY MATERIALS Those two essentials best describe the 
book When these queHtlons hu\c been answered properly tne whole 
story lb told 

* * * * 

We pride ourselves on the fact that the job is well and thoroughly done. 

The price, $Z 00 

SCIENTIFIC AMERICAN 
24 West 40th Street 
New York 


slack fen bile dkttso, cx ea p t for a auH 
steam beating plant for the milL 

Recently It was nodoed that farieks at 
the top of the slack wens enunhling, and 
about 9 80 AJC., ono clear, sonihiay 
morung several weeks ago, following a 
fnwty night, tbo whole slack suddenly 
collapsed 

An rye-wltnna states thst the first 
movement wss a setlleraent, which 
bulged the Tcdpforcomenl blocks bodily 
away from tbo base. The top sway was 
directly to ibe northweat Then tbo 
eoutbern bsae bulged out and the whole 
stack cnimbtod directly to the sontb- 
east, casung the bulk of ihr brinks into 
a deprcBOJou occupied by so open 
wooden Imile, and in a dbecl and nar 
row path away from the base 

Too pholngraphs reproduced here 
show tbo original ohironey stnioture and 
the brick boiler boose as it appeared in 
1096, tbo mill sue immediately after 
the fall of tho oblmiiey and the brick 
pile left by the oollapaa. In the latter, 
note the complete ecparatlnn of the 
bricks from the mortar, caused by the 
shock uf the fall 

One concrcto buttress lies as it feQ 
and the other two are buried In Ibe 
immedUte front under the bricks, no 
part of which extend 24 inches above 
the roadway 

So little noise was occasioned by the 
eoUapse that some of the people living 
in the adjacent bouses, only SO feel dls* 


ose or twa dggreeai 1 plhfcad Jt with 
an ovdfnary rix-powar ghai and JoW 
before sunael waa able to ms U wfUM 
optical aid. 

My daughter, who is a high Mbooi 
studeoL BU 1 saw Jupiter sev ai ul 

■ lyli ■ 


by daylight during . 

cember A last year. The earileit tfaM 
was ten ndnums before aiuiaei Thanks 
airing Day, November 26. Veuua am| 
Jupiter were near each other We 
could see Veuua early in the aftenumi 
but UgM clouds oaine over from iba 
west. We wore disappointed and went 
for a ride Fevgot our star god 

then the clouds, while obsonring the 
son, broke away in the eouthweat and 
there like a diamond in the aky waa the 
planet Venus and some 10 or U degtOea 
sway, the planet Jupiter 

Siocerely^yDan, 

(Signed) E. W Moore, DJdJ>. 


Aaother Teleaeopo Eathoalaat 

Good luck to you, Mr. Daricol Wa hope 
your telescope will be a great aoc cem , apd 
as you have boeo mioh aa amhuslaaBo 
resd^ of the Sdontiflo American wo abould 
say that yon are atarting with the o6d% vs^ 
much in your favor Let os know bow ypn 
are progreosing. 

Scientific American PubUshlng Go- 
Dwr idrs 

The last three issues of the Sctentlflo 
American iFebnlary, March and April) 



Hm pile of brfekst showing how they were completely seponted freoi each other 


Uni from the suck, were not aware of 
its fall — sttnbating ibe noise to paMing 
auto tnioka. 

Had it continued its fall in the norih- 
weslerlr direotion. It wnnld have un 
donbtcdly have crushed the bouses and 
killed or injured Inmsies of tbo three 
families occupying them. 

1 consider this s most remarkable oc- 
currence. 

Very truly, 

W F EcUjert,Jr., 
L4>wlHtnwii, Pennsylvania. 


Seeing Sion 

Some people's eyesight Is known to be 
better than average and It u not yet proned 
that they cannot see stars by daylight. On 
this point, however, oiost asttonomcn ”are 
from Missouri,’* for they maintain that, with 
the exception of Veans, iwhher stars nor 
pianeu can bo seen until nlghu What ex- 
periences have you had? 

Editor, Scientific American 1 
While on the subject, **CMn Stars Be 
Seen by DayUghi,** pm 337 of the May 
number of the Sclenrifio American, your 
readers may be intereaind to know that 
the planet Jupiter can be seen by da^ 
light. Some twelve or fifteen years ago, 
one Fouitb of July, I was able to see 
Jupiter with the nnalded joyo two ndu- 
utes before eunset Venus and Jupiter 
at that time were only about tea de> 
greet apart. VeuiM was eully found, 
and knowlu the direotion and dlsUnoe 
of Jupiter, f knew lu poeitbm. Within 


have Interested me more than any preri 
ous copy because they dwell 10 such 
length on a subject that has been nosrest 
my heart for mra. 1 have read the 
magaxlno assiduously for a long time 
and have studied astronomy ever since 
1 had to stand on tiptoe to kick a duck 
In the pants. The desire to own a tele- 
scopo has always been paranmnnt and 
tbe recent aitfoirs have cortafnly fired 
me with an ambition to make one. 

What qualifications I have, to enable 
mo to make a teleseopo need to be 
found out, but If it takes patlenca and 
an InfioJto capacity for (Mil, 1 have 
nothing fllso but Panem making has 
been my trade for 25 yean and dnring 
this interval I have enjoyed a wide 
eiperlenoe in sutomsuo machinery, 
DMelf and inventive work whore pr» 
clslon counts. Perhaps I can see aa ^r 
through a mHI-sione as the fellow who 
made tbe hole In It As soon aa 1 
ceive your book, 1 will be all set 

1 have recrivra clrrulsr letter LC 32 
from the Bureau of Standards and also 
a copy of Monthly Notices for Maroh, 
190^ from tbe Royal Astronomloal So- 
otflty, London. The article in this Imoe 
by the Rev. C P Davies, oh ntlmt 
making, is excellent, but bn lays partly 
nlar stress on the point of now immw 
urement and abbaradona. TMa may bu 
my stumbling block. We ahal! so* If 
the sclentifle training of tbe Duriea fiua- 
Uy can be carried on. 

teu*. ■ 

Hodpraod. Caltfomifc 
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THE 

WISE MEN 


OF 

INDIA 



Their wisdom is traditional For centuries they have been possessed of knowledge we find 
it hard to understand But their philosophy we can match with our great strides forward in 
material things. 


Now the viise men of India are turning to the West for guidance. They must know what 
is being accomplished by the thinkers and doers of America. To gain this new knowledge so 
important to the developments of the Empire they are I’eading the Scientihc American Among 
the regular subscribers are such distinguished men as the following. 


H H. The Maharaja Dhiraj-Mohindcr, 

Bahadur of Patulia 

H H. The Dewan of Mysore, Bangalore 
H H. The Maharaja of Rana, Kajputana 

H H The Maharaja Sn Bijey Sirj, 

Bahadur of Birkaner 

H H. The Raja Dhanrojoiryi Marsingirji, Poona 


Sir Chanadhar Kao, Chief of Miruj 

H H Tho Maharana, Raja Sahib of Wankancr 
State 

H H The Thakore Sahib, of Mor\’i State, Morvi 

H H The Maharaja of Kaahimbazar, 
Kashimbazar 


As to the value they place upon the Scientific American, witness what a Bombay business 
man wrote recently: 

“1 don’t exaggerate when I say that ninety per cent of the American industries in India 
are known only by the efforts of the Scientific American. From my many years of business 
experience I know that in our business circle the Scientific American is a household word. 

It is only from your publication that we come to know what your marvelous country 
is doing in scientific developments.” 


These wise men of India read the Scientific American not now and then, 
but regularly, consistently, faithfully every month. They want to miss none 
of the pleasure and the knowledge to be gained from every utsuc. 

Why not follow their wise example. Insure getting the Scientific 
American every month by becoming a regular subscriber. Here 
is a special inducement for you to get started— four months’ 
subscription for $1— if you use the coupon on this page 



Bcientiflc 
American 

Stiuntifii' American 
BiJiIdinff 

24 Wtat 40ih Street, 
New Vork 

I thctk (or money 
order) for SI Sent! me Ivien 
lific \mencan for the nt \t tour 
months 


‘'ittT.ft and No 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 



The convenience of traveling on a certain tranaportallon line In London* Eng- 
lanil, it now rnhanecd by the Inrtallation, In ulallona, of the **palh finder** device 
lUiutmtcd above. When one la In doubt aa to Ute ear that moat be taken, It lit 
onlv neccMary lo prett a bstion labeled with the name of the dealred deatlnatlon 
and an indicator on the map will tihow the required Informalkm. The route 
cov e fed la traced by lllnmlnated dots. Not only la the ummI direct way to the dee- 
llnatlon given, but an altcmaUve one In Indicnted 


Patents Recently Issued 

OaMlflcd Advertlafaig 

Ath$rttRe^mentii in iUiR Npcfirm linttti under proper eloBtnJiraUons, rate 25c 
per word each tmterlton, vunuuuw immber of iiN>riyii per ineertton Ht maxtmuvi 
no /'a^menta ihuhI f*rco«i/#«w// eueh ineertxon^ 

OfHexfU cojnvB of any patf^te liHtfd tn thin seeiion at JSe each, ataie patent 
number to innure rtmpf of dvtntrd itatrnt copy 


IVin^U for Inventors 

\oi]R pHicnt al 
tornry, who i" n p 
IstLird tu pradKi 
111 (lie Umied Siattn 
PaiPiit UtlKc, IK not 
likely tn be tlir rtiuii 
to ■M.t'k to slial >i>ur 
iiuMition \ou cun 
iniitL him will] nil 
rlir farts voii Imvi 
about >oiir invt iiiiiiii lb iimlM nil tlioM 
facta in order in pu >(Mi iIm hmi lutrnl 
pnwiblr Wilhholdinp inrornuulon from him 
■nay even rmull in a patent that In Invalid 
!h>nt hesitate to fttn yont ptUeitt attornrs 
ail the itifotnuilton hi ui>tts 

Simr iii\<ni(irK art even so rariful (hat 
they frar (<» iliw lime all the facts In llii 
Patent OfliM iiNrlf, not realizing that the 
Patent Offirr must know all about the In 
Tcnlitm lit fort it can give it the protrclinn 
of a patent Ihn't be afraid tn trnnt the 
Patent Office 


Tradrieas Trademarks 

S lJPI*OsK you thought up n corking giMnl 
trademark, but had no commerce in iisi 
It with (^uld v«u luive tile mark rrgistrrrtl 
In the Palrnl Office^ 

\nu r-uiilil not The mark iniiM In U'ld 
in mil rstatc or international coiiimen i or 
in mmmmr with Indian tnbca htfore it ran 
hr regisleretl 

This principle is cmphaalictl by Acting 
Patent Commisaioncr Kinnon in refuMng the 
application of the Lus Angeles ( rramery 
Company to register as a tradtmark the 
notation *‘F,l«iruck ** In an effort to comply 
with the law, the company had a truck bear 
ing the mark driven o\rr thr Mexican Imnlt r 
and hack again in going fni»m one srriion of 
California lo another, hut it wan not con 
tended that any lalea were made outside tho 
stair 

"TIm* only condition under which the 
Patent Office obtains jurisdiction to register 
a mark is where the owner of the trademark 
seeking registration lian usi^l it In cominerir 
with foreign nations or among the several 
alatrs or with Indian tribes, " sajs f orarais- 
sloner Kiniiun I'nlcss so used the appli 
laiit for rrgistratmn has no standing under 
llie statute ft is will srtlled llial such 
aellvilifMi thr applicant has shown do not 
nstablish trademark use in conimrrrr with 
foreign nations »r helwrrn stairs” 


Cook Book for Export 

I T is all \rry well lo export Amencan 
food produLiH lu Lurope hut what aiti 
the Europeans giung in dn with tlnm hIiui 
they gel ihrrr^ J l( Wilkinson Ameritan 
Consul at /iirnli, bwilzerhiiid lius the an 
awer Disirdmling mok lKH>ks in fiinign 
markets may prove an aid lo the walr f>f 
American pn pored foods ubnmil, he nig 
goals tn the Driiarlmcnl of Loninnne 

Mr Witkinsoii slates that in Switzerland 
the housrwnes are \rr> mui h intrrrsK'il in 
acquiring n knowlnlgp uf cookery fnmi rcc 
ipe hooks and are iHing the Inniks wnlrly 
One or two instances have tome lo his alien 
lion, he states, where sain nf rertaiii Am< ri 
tan pHuructa were inulLnillj increased by 
the local distrihmioii td iihA iHinks Mtiing 
forth dlrectJona for preparing cirtam didirs 
using these piodurts 1 he Imoks an printed 
In French and (.ernian 

Utmost earn should he taken according 
to Mr Wilkinson, in the translation of the 
books on account of rite dMeraity of dislies 
in various countries. For eximple, mstnic 
lion for pie making would be very difficult 
if the iramlalnr had never seen an American 
apple or pumpkin pie 


Pertnin in g to Apparel 

(iASM>NT HrmillTKB. — AdapterJ foriiM mi 
mon's trounem, In pliice uf burtoiui, to ui I 
giiRi with the ends of aaa|N’iid< m mid tlit 
iiplier «1 eo of drawers Futriit irrfHKWTi 
J Heiilleii, Soldi! «' Home Hospital 

Suw telle, Calif 

AU.IUHTAI1T.F Tap — 1>eslgneil to ptriiiit of 
\arloiis heud alzin by ilrtm of iKlJustliig 
NtrnpH attnolml iit thelp n'ur iiuls to tin 
sides of the ruji. Futcnt IWWWJ A llertx 
mnn, 115 So 7th St, LfOiilMilDi Ky 

Chemical Proceasea 

Method or Tbfatinu Wood— F or fin 
liniotiiiK and w uterpruufing the same, eom 
priHliiR Hiibmerging in a oolutiuii uf aiiliejMe 
IK id, and eurboiiuto of (knIu ollnwlrig to ilry 
and Hpphing a solution uf hydniiilie eemiMit 
Put! lit IVn 752. \\ P Fergiiauii, 28 Com- 
hriilgr riiieo, linKiklyii, N y 

I'HocfHs o> SruAR JinrKH mr 
PiiMiHirf \TloN — Hy blowing chlorine Eii’< 
into sugar jiilw at a temiierutnrn of not 
in! in* thun 55 degrees Ceiitlgniilc, and re 
moling the netne ehlnrine by nUdlng im 
idknllno maferiol Patrnt ISOINTH 8 Oclii 
and F Kuteru, c/o T Ynasa anti JL Asa 
inura. 810 Miminouehl IPdg , ToUo, Jii|iiiii 

El^rical Devicca 

Vabiable Ci)ifPK>NKa. — A double eupnolty 
uii|)tiriitus whrnin thi purls may he lade 
Iinndently naiglilr tuiinl, and then iitmnl 
tiiniHinaly n!ljusted for very fine tuning 
Patent 1592775 O <1 Lliweii, 151 llighbind 
V\! , Terwy City, N J 

1S.KCTB10 ntHnUHTTlNO StSTEU — WWA 
may U iiscti for midilhig In the wall of n 
room, to reerlxp any number of ennnocting 
nnits in any ileoirod imeitlon. Patent 1609,- 


5110 W J Fisk. 1523 A Vnrk St. San 
I'riuiclscu, CiUlt. 

J'riJU CoNWiCTJov — M hidi pormlts the 
two parts of the plug to b<‘ east in aueh 
iniinnoT that tho upcnlngif um |iro\iilnl whon 
tho parts are cuat Patent 1503084 A. H 
Klluc, 3681 Mcdlll A\e . ('hloigo. 111 

SlECTRIO PKBMirrATlOY Sw ITOir — Hy 
meiiiia of which a pliinillt> i»f eleelrle rir 
riilta baling a common Koorci' of supply mu) 
1 h) seloctliely cbssnl !ir oiiened Patent 
1504288. n D Wtthlliig, 318 Main St, 
Oriingc, N J 

Automatio Trari Okv Switch anh Iaiad- 
I.ruiT Device. — 11 hlrfa may bo need for 
fiitreuming the danger of fire due to loading 
a rlmilt to u fuse capacity untl then fusing 
Ilium heal fly Patent 15044)00. L. 8 Folta. 
Ml! liignn State CVillege, hlust Lnnaing, Mh^ 

UtiiTiiCon:,. — III which tbu wuvuii atriinds 
!»f wire will bo nxerlupped onrt Intertwined 
thut tliere will In* no poaulblllty of the 
wires becoming disnssiHHated. Patent 1504,- 
202. A K Zicrick, 323 E. 00th St., New 
lurk, N 'I 


Of General I nterest 

'I'BAVEBHE Attach MF NT fob Cubtain 
Rods o* 1*oi kh —W herein a dampiDg Jaw 
is protlfled for grlppiiiK a rod, and means 
for firmly bnlfltng u singla or douMo pulley 
wheel Putimt 1580550 H. Reohel, 107 
E. 17th SL, New York. N Y, 

Float Valve rua Flunk TAivu,*Wblrh 
iitlliww the pressure of the water euppllod 
to the flush tank for cloelng end opening tho 
\olve end mointnlnfng the valve tightly 
Hosed. Patent 1680780, A. a Bradshaw, 
1am Angelea, Celif. 

PoBTAM Turr —Ikmatnwted to be 
traneported npon the mDDing board of in 


Whfit Is Mihofanyt 

C EASE and dcelat onhn n»^y Jetuad 
by the Federal Trade Gominioelnn 
against the Indiana Quartered Oak Company 
nf New York, the Jones Hardwood Com* 
|iany of San Franciioo, and the Thomaa E. 
Powc Lumber Company St Louts are ^ 
jiarticular Interest to lumber importers, 
luinhor dealers, furniture msnufaoturera and 
purcliaeere of household fumiiure. Tbeoe 
rirmpanlea are proliibited from using ibr 
itrin ’^Pbllipplne” mahogany as applied tu 
J wihhI which la not genuine mahogany 
The fllsaenting opinion of Commiaeionor 
Humplircy is especially interesting, however 
He quotes thr Inlenute Commerce Com- 
niimlon to the effect that **lhn term mahng 
any applies lu woods In two senses, thr 
iHiianical sense and the cnmmercial sensr.” 
and says 

**The 'milk In the cocosnut* In this con- 
troversy is that Philippine msbogany, being 
a product nf one of our Insular posscsaluna. 
Ill admitlol into this counny free of duly 
and this fact, together with the fact th^ 
It grows in oonslHcrable bodies, Instead nf 
single trees, as other roalioganirs, enables It 
In he sold In the Unite«l Stales at a lower 
priirC than the other mahoganies, and Its 
ipialiues are so appesling that it Is bccom 
mg a serioos competitor of the mahogany 
osanciatlon ** 

Alter declaring that to lay down the rule 
that It la misleading to deacribo woods com- 
mercially other than what they are boian- 
lually, would injure, if not destroy, one of 
the iTcmiest Industries in the country lie 
continues 

'*0ne of the finrst woods in the world 
that furnishes pcriiaps more of the timbers 
used In construction today than any other 
Is the Douglas fir of the Pscific northwest 
It IS known by this name throughout the 
world and by this name ita qualities are 
well unricTsto^ Botanlcmlly this wood that 
enters so largely Into ibe commerrlal lift 
nf a nation is a false hemlock. There Is 
a widespread prejudice againai hemlock 
because of the qualities of that wood in 
the east For the lomber producen of the 
northwest lo be compelled to mark their 
produol under ita botanical name— false 
heinhirk — would be to wmk incalculable In 
jury to the industry ” 


Gmerml Bnmiide^fl Bonuidcs 

T he lawyer who pretested that there is no 
Ivory In Ivory soap, no gold dust b Cold 
Dust washing powder and no hull in Boll 
Durham, now is Joined In the annals of ad- 
vertising legal lore by Alan Fox, attomry 
for Colgate and Company The caae was 
that of Ella C Patterson, of Milwaukee, 
suing in New York for $150,000 damages 
because the shaving cream mioufacrurem 
featured in an advertisement the whiskers 
of her disdngaished uncle. General Ambrose 
£. Burnside 

There la no dlare^ieot to Washington be- 
cause a coffee haa been named after Urn nor 
to Lincoln, whose name is homo by an auto- 
mobile, dwlared the lawyer Neither have 
the descendants of Loid Cbeaterfleld or 
Robert Burns complained lo the cigarette 
and cigar nunnfaoturers. English royalty 
haa brought no action becaosa tbe name H 
Queen VictorU’a consort waa bestowed on a 
frock coat 

Justice Erlanger, In deehUng that the aoap 
oompany could not be rcetrained from using 
tbe genetml*! picture, wid* 

*UoUl the LegUature shall declare that 
tbe poUlcadoa of tbe plotue of a dsnd 
person without the oonaent «f the heirs oi 
next of kin la Uleipl, ao aothm can be maffr 
ulned Hther on the theory Ubd or violgi 
tion of tbe right ni prlvney.” 
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MitoiBubiftt jret wbau >iifnihlwl will form 
« tfloeipiiv appltAMs. racent UHOOTai P. 
J IManicer, Lake Cltj, Mina 

OOMIIl*TO Ptrc SUPPOBT AND ClXANKS, 

WUdb pravente HiHIllna ot aiihni, nabrni, bj 
httfatliig iilpe buwl npriabt Fattmt 1GU4811 
HareeU l^daej. Boa ^ LuueiDK, Hldilffau. 

flAMruc CaaD^Adaptrd tu t^l\e ram 
pie cairring alipa, ae a iduKle aheet ur in 
book fornii and orrangod vertically or horl 
aOBtally Patent 1000008. J Joaeph* 447 
B. 174tk St, New York. N Y. 

(^nno.—- To be ueerl lu lieu of alaaMl tile 
ODpliiga, being of mrtal which will eftertixcly 
Interlock wllb a renicnt Oiling I'ntnii 
lOeOllO II C PartHdge, 1870 Klatbnali 
Ava, Brooklyn, N Y 
Fiuita SraTEU rui Fuo^ouaArii llso- 
duw.— FV»r rafely and compactly irtoring 
reoorda, daidte thrir fragtlc character and 
for rapidly aelccting a particnlur rmirtl 
Patent IQOOtda K Oeivliil, Box 871, 
Seattle, Waah. 

iBBiaATina I>etick. — Vdupteil to Ulwliargn 
water beneath the Hurtnt'o lu cliuc pmxtinliy 
to the rootn of young trotn, 'ahnibbcrT, nixl 
planto. Patent 15K0400 H A Kllnglc 
amith, Macomb, Ohio. 

OoNcMCTi Block axd Wall 0<oNaTRro- 
TiDIf *-WhercJu nJnfnrrJng meunu acnc aa 
a bund between the adjacent blorka u hen tho 
wall la built up. Patent insTOSi? d Tccg>‘, 
Bagby, Calif. 

UiCTACiVAifUC llKKr tvji SHor— By nicani 
of whifdi a tlcaUr may natllly pru\i<ic a 
Hhoe with a Icatfair or ruhbi*r hitl uccnniliig 
tft tlie cuatomen' dcalm Patent ir»88nH4 
M. Maynrowita, c/o Sidner, 1838 lVo«|MVTt 
\ve., Bronx, N Y 

Sled. — Uavlng runner ■ectluiiM capable of 
adjaatment tu act aa u brake fur liringiiig 
the aled tu a audden atop in an cmcrgiiicy 
Patent IDSOlia V' J Caruniu, 218 Kinga 
land A>e., Rlmhunt, N Y 

CcBUgo Ikon — ^ hlch embodica mcana 
for (adlltatlng the wrapping or curling of 
Ntnmda of bair for the onrling thcnfif Pat- 
ent lOHOn? J H. Cotter. JlOll A\e., 

Brooklyn, K. Y. 

FiLtNu Dtvlcit. — Compriaing n aupiiort, 
fixed ami movable apludloa acctin^l thereto 
and meana fur inuvlug tlic niuvablc nidiidJu 
to alignment or dlaallgnmeiit Patent liViS- 
047 W L. IMnanioor, c/o Central Natl 
Hnnk, Pasadena, CoHf 


Aptabatur ixib I*U£NKn\'iN(i 1 *raiNUAiiir 
HrnMTAiioicR — 8 tu.h im \egctablcH and 
fmfta. wbertdn the parts arc ao arrangcti 
aa to bp readily rumovni for deanliig or 
Hteiillxiiig. Patent 11180216 C l)e F 
Ordvay. Bnrlington, Vt 

Window Wndoe.— hlch will »rr\c the 
dual purpose of limiting the allding moM 
ment of the saubea, and presenting rattling 
Patent 168023 L 8 J Bumbnid. R 1 > J, 

Nloboliwu, Po. 

flcRMAKurg Rkliek Valvk. — wiicreby 
commnnicaClon with men la auukeu aiib- 
inarinei may be roalntalneil, and nliw air 
and food aupplled, and giia ur liquid rc 
moved Potent 168 int 3 R L Chlallng, 
2 W. 47 Ui fit, Now York. N. Y 

Uraye Marker. — lu which a ataudunl for 
anpiiorting the InacrlpUon bearing tabki, 
nuiy be driven Into the groumi at the head 
of the grave Patent 1680190 J M 
McNelU, lOin Main 8 L, St. Juaoph. Mo 
(lAlMCNT IlAIfOEl, — On which the gsr- 
DHWt Is fostenpfl to rlin hanger, tbiw pre- 


venting tho garment from allpplng off or 
being stolon Patent 15H0213. 11 Nygrwi, 
816 Crescent Place, Chicago, UL 


Pm ClXAifER. — For the cleaning of 
■ewer pipes, may bo slidably actuated, re 
dproeated aud gyrated for cleaning and 
acrapini tiu inner walla Potent 1688737 
a Hard, 1427 Qay Bt, Nnpo, Calif. 

Fruit- punen'e Reokttacix.— I n the form 
of a pail, whidi conforms to the coutonr of 
the body, pre^ellt■ undue bruhdng of tbs 
fruit, and fadlitatiDg the picking, Patrat 
1580077. H. a Hooper, c/o A. L Humboldt, 
8 «r Franstseo. Oallf. 


IfBmao or Buuoaiiro Soli Liatbii.-— 
WUok coDslata in lUpidng tbs leather In a 
Bumbsr of solutions adapted to iwnduee after 
drying a ualfora color not anbject to orack- 
isg. Patent 1088688. J Raisor, ^o D. 
& Mamnu OAce of Clerk, Union, N. Y. 


OLAir^IVnr use In connection with watiA 
fata for loeUng the mbs in a reliable Ban- 
ner RiRlMt ae ei d sp tal or nnauthortaed re- 


imivaL l*atent 15886311. U K. Smith, 6ti 
Pier Avc, Uertnusa Beach, Calif 
AvrunoiAL Bait — Adapted alike for 
trolUiiR ur atill fishing, and for muvement 
through weeds and other water plants wlth- 
uut catching. Patent 1688000 hi J Deb- 
hltt, 36 hi Hth St., Ilulland, Mich. 

Fuluiko Tauus— a fuldable frame pro* 
vhktd with legs and hinged means fur n top, 
nldch permit the tup to be luculetl lu a 
jiliirallty uf ptsdUiina rithir ulicn the frame 
is uxtendod or foldtHl. The lii\oiiiur has 
bi*oii granted two putmta 1688760 and 1688, 
700 F C Lewis fHlihol nilture Hdiool. 
<*entml Park, W^ai anil 03r<l St. New 
York. N Y 

n ELI TtfliVi — Miiri piirticiilarly a 
wTf'eiilng device iidiiptetl tu l»e liiiifriHirutml 
Ih u well tiilH. uf ujnial cunstrnctiuri. (u per- 
mit the Infiltration of liquid Pup iit 16^- 
020 P O Trahan and F M Kile, Uueydan, 
Lu. 

Fauir PicKia h II ai. — Including mcane 
by whlih the riitraiii.K* i iid is held and 

a yielding action allow m eiimfiirt to the pack- 
er's iMKiy Piiteiit 16M8004 W L Cham- 
iicm, I P4 So Main St , Angi Ics, ('’allf, 
IlEinuniCiiATUR. — Having miuns fur sup- 
iKirtliig urticloR an thul they nlll move to 
jiosltioii -aiihln the foml compiirtmcnt when 
the lUjur is rloHctl Patent 1680306. J M 
Short, ](I20 10. 8tli St , North Little Rock, 
\rk. 

St»am Tsap — W hich nill o|)erati from 
low t<i high t(‘m|icriitiin^ «Ulioiit nctHfwitat 
ing any mljuHtnitnt, niid a 111 not be dumngnl 
by \ar 7 lng temiieratunn Patent 1688010 
yy Teller, Mnnltoba Sanatorium, Ninette, 
Manituba, Canada 

FiRK ParvENriNo and Kxtinc ciaiirati 
Meanh — Fur preMiiling eombustlon of in- 
ftununuble liquM in a Hturuge tank mid cx- 
tlnguidiiiig the flume ehould the liquid be 
eiime ignited Piiti nt l6fki8T7 W Black, 
4HM Oonutttiice St, Niw Orlruus, La. 

Poultry FneurR — In wlilrh tin. tllHtriba- 
tlon uf fe4>d from tin liopia r laiir be ngii- 
liiteil, and Is actuated by the imnement uf 
lliu poultry Patent 150001 10 J Roat, Can- 
luidufgua, N Y 

Strainer Cup vob Yvrnihd \nd the 
I dKB. — FVir wiping the ixoiiin \iiriibih from 
a brush and straining the exisusi us it passes 
baik Into the enp Patent 16IK15T2. .V. 

Fredctt, 1021 W :t2nd St PhUago. Ill 
PuiKNEY Stop — F or fin place openings, 
Mocurliig a cover siibarjintiiilly air-tight to 
prevent the puMsage of cold air and dust. 
I’atent 1500300. J U Sutton, Box 144, 
Lu (ii-angi, N C 

Mail Bau Lock — Pi nnlttlng the n»pcs 
inoveineut in uim dlrectloii (o elnKO the month 
of tho bag but preieiitlng inoviniint in n 
n^vemo dln-etloii Patent 170(1268. 11 L 

Slmiiiioii, .701 Lvmaii An , Oak Park. Ill 
Water Poolml — lluvlng nn nnamblagb 
I a hlch may be atwociatei] with iiny deralJuhTi 
fur Hcn lug to control the flow of wiiti r 
through rh< omllng chamber Patent 1701 
700 O W Tinapp, 6.313 OtU Ave, Brook 
lyn, N Y 

Lkbbklla and Rih Tip Tiieretor — ITie 
tip being of novel form to pro^hfo for o 
novel and characteristic manner of securing 
tho umbrella cover to the tip. Patunt 1601,- 
880 M OruHtelo, c/n B Omstoln St Sous, 
174 Madison Ave, New York, N Y 
Cahinet and Carrier Iak-k Thfri por.-^ 
W'hrrotn melallle shelves ure providid cjcK 
HheJf being formeil with a depending renllicnt 
support having finger holes fur reaching tho 
Patent 1501774 C S Payunt, 
106 K. 42nd St , New York, N Y 
Bell Bttdt — I n the nuture of a spay 
buoy carrying bella, primarily intended for 
the oonvenlflooe of navigators of rolutively 
small craft. Patent 1501761 G A Ebert, 
Rgg Harl^r City, N J 
Bmokinq Deyioe. — W lilch cooperates with 
tbs usual type of pipe stem poMuge for 
preventing the same from cloRgiiig np with 
tubaooo and nicotine. Patent 1601742. J 
a Cady, 20 Broadway, New York, N Y 
OAivcifT UAifaa.~RM<Hly eollapsIM# 
when not in use, can be pack^ away In a 
small space such m a i^t ease. Patent 
1601834. J P Paddington, c/o Paddington 
Soles Co., 616 £. TSnd SL, Nnr York. N Y 
ATTAcmcBNT vui noATa.-*For deflecting 
outwardly from ths shlea of the hull of a 
boat water which would othenrlaa ImplnRs 
with relatlYely great force Patent lfl0174a 
F. O. Dtedonann, 010 Klrbsrt Ave , Otnelu 
nati, Ohio. 


Tobacco akd Pipe 1*ouoii— W ith ampk 
provlakiii for the tobaceu and a ouu van lent 
pocket for the pipe the tobacco affording a 
onshluiiliiK for tltc pipe l*aCeot 1501340 
E. S Hti iiihuTdt. 8840 7Uth Sl. Wuodhavnn, 
N Y 

CiAJHi rk Opkbatub and Uetainer.-* For 
rclcurably securing and holding a swlngiiic 
cloHum lu any one of a plurality of different 
puMitiuns. Patent 1601<i6(J W A Tom 
lilisuii, H, 6, ikii 40, IMiocnlx, Arisnna 
IIiunwAY <'«NHTur<-rioN - ProMiling 
racHiiH in tho roiidbiMl of n lilghviHy fur forc- 
ing un aiiiironching vehich to hIoh ikim u uu 
niimliig near a rnilmnd cmiiHiiig Piitriit 
16(Nri20. E. 1) KJnncv. P 1) Box 827. 
Tuin FiiUm. idnho 

SilfiE Holt — For stitchMlnu ii” shoe struc- 
tiin^N, which Ih compnrntlM ly Hlinph , liiix 
piimixa and highly cfllclinr In itn piirisiHc 
Piitciit 1502771 G F Axiuirn, 388 MM 
roHii Axe, BriM»k]>ii, N 7 

Knockdown Turn ih — t^ipuhlc of bMng 
spread »ut in fan like shtiiH for iinc lu cxiti 
iicctinn with pliintH iiml floxxira may be read- 
ily iMickcd fur Mtorngi Pnti iit 1502704 II 
V IJiimlltim and l> J Fnrlght, c/u II A 
lliimilloii 54 Mugiinllii A\i l(rNiy Oit^ 

N J 

t'ONDlMINT UOLDIR. — IluVUIg naullM for 
closing the iqsningN In the loji whin in up 
right isiaitiou, wlihunr intrrfcruig xxitb i 1 n 
friN* use 111 iJ]n[n nsjiig iMwiiiiun lenient 
1502035 M P Musaui n , 1 >iK>rwctud, Minn 
ItlPAlR l»fXlCk FOB UlXAS —A Sltuplc, 
cheap and cffi'Ctlxn miuiis fur cuiiiioctuiK 
breaks in Jointed rules, adjacent or between 
the Joints. Pufent 1.70*2811 P W Flc'cr 
Tonipkrns Ave, ItruokLn. N Y' 
CoMHiNVD Milk Kottlf Oulnino and 
Cover. — (' ematnictpd to lake the plui'c xif tin 
regular cover on a milk hotUo ufler the latter 
hQH biH*n rtmoxpil Patent 1500557 R R 
Splkcik 1147 7th Ht, Fresno, Culif 
Inoluatob. — H aving meiiim vxhtrfby all 
the eggs Diny ho turned In n single operuTion 
without ciiiiiiiigt ring the life of the embryo 
chick. Patent 1600640 S R UnmHuy 347 
Nu ISrancifurte Ave, Hanm Prux, Calif 
Card Inhcribinu Devuk.— B y means of 
which an inscription may be mode u|>on a 
card with mailing wax or the like having the 
uppeomnee uf emboMflng Pntiiit 1502118. 
.1 WT Mnnn, 2740 HiimjKUn Court, Chicago, 
111 

PdI’Ltrv Fill NiAiN — WhiMi affords fa 
Hlltles for holding drlnkiiq, watir foil uniil 
a pmJetirtiiineil lixel has Ism reaibeil. and 
then aiitonniticnlly stopiMMl Pntont 1503 
172 M W Iloiilheriiigton, IL F P No J, 
(Irlandn. na. 

ITlat Inhiiath; V^NNRL — For carrying 
different I'omniiMiitliw whose mixture is to hi 
iiioidiNl iitid wImw hot or C 17 M st/ilt Is to Is 
prescrvpil Pa ten L 1.70:1142 A M Seran 
WVwuka, Okln 

Metiiuh iiv Inhtaluno MnsniuKiu Pn 
IMI —111 ImucIi Biiinl, The snlid fornung 11 
mold into whlih roncrete may Iw imurnl, no 
HisM*iBl menus being n*quired for fun Ing tin 
cuiiento into mushroom shniie nt tin biiNe 
Patent 150.34 15 J V Ferry and A P 
Miller t/o liimes Ferry ('o Virginia unil 
Meillterranenn Avc«, Atlantic Citj, N J 
NuNsmi i.Ain.E Bottijc. — W hieh will 

readily permit the proinT emimiiun of tin 
cuiitents, but whereby the purls when ns 
sembled ennnnt be remoxiKl without destruc- 
lion Patent 1603404 G A Pugunis, 5 
(Niliimhns Circle, Now York, N Y 

CiiNTAlNKR- For use in motion picture 
studios, or plarcs where sempK of nitro-ctllu 
lose film nr eombiistible in uteri nl iiinnt Is 
dispoHsd of Patent 16034«2 F NuUy, m 
W IKth 8t, New York, N Y 
SiXTioNAi Bitidino —W hich may be 
rendlb stl up in the field to form a cumpleli 
bnlldiiig. after whieh ths wall euxtrings may 
bo phuTtl ih* reon Pntent 160.1424 P L 
Braun worth. Walnut St., Bkionifleld, N J 
Metal STAtMWAT ('dnatbi < rioN - \\ hich 
Is eofnpnrntlxcly simple in itn oonstnictlon 
and mode uf assembly, ollminntiiig rivets and 
bolts, yet is strong and Humble Patent 
1503418. K Benion, 1784 Bryant Avc , New 
York, N Y 

ArCARATTB rr» the Reception and 
Transmirbion or Round. — (T onstnicted to 
preserve the purity of ths aoum) and prevent 
the formation of pamslHa noises caused by 
vfbrnrions. Patent 1603457 G Lakhovsky. 
tt/o C ITisssevcnt, 11 Boulevard de Ma 
genta, Paris, Franc®. 

Optical Iietice. — T he otierntinn of which 
will pswlnee exceedingty hamonloos dolor 


HchemeH whi«.b will attract instant attention 
to any particular location Patent 15U341B. 
8 M bielocki. 43 W . 177tli HL, New York, 
N Y 

Curtain Tip and Suade Prutbutor. — 
Uhleh not only siipisirts the lower enils uf 
the rurtaiiiH In h graceful pusltinn. but pre 
xentH the curners <tf llii sbudu tearing Che 
ciirtinn PutLiii I7u:{15(l F M. Bamcfa, 
812 EiMiiiL Sl, 8l Jowpb, Mo 

I^CTi^BK Foami —Formed from metal, 
and HO coiiKtruftcil that it may be useil u|wii 
II xxnll, or ii|H>ii till iHitiMfaoil surfuco of a 
desk, wilhinit wnitMiini, the sAinc Patent 
171)43.70 1 \\ Ttiils rtsfiii, c/o KohertHuii 

Ml tjil \rtH Ini , 210 K 40Tii HL, New 
lurk N \ 

Foot Ri !>■- — Fur us# by foutwoar soles 
men whcrMii nn ndjiiNiiihh stop Is proxldisl 
furtiieil to rLUiiiiii in mix ihihitIuii In xvhlcli 
It is hfr pHliiit 1W3.75 W T tiuhl 
smith, 301 MnllHrry Ht , Niwurk N J 

Hoii^Pipr ('i V vN Out Cijohuhe Diirvicr — 
Will* h gn iiil> rncihtiiiPM tho closing and 
oiHiiiiik ji r vxliiJi 111 closed poKition Is fluid 
tlkht and pnvriilH tlin incupt of iioxumih 
giiHCH. Putont 1.71I3.18J \ N Mnnn, .742 

\\ fut RMin'uv* Axe, Lluntliigton Park, Calif 


Hardware and Tools 

Chi-krf Cm'i- k — lliix ing means whireby 
u cut uf prefleti riiilne*l width timy be mude, 
iiiui tho wumeiit of Mieese eiislly n moved 
Patent 1601 K-tO 1 H Karrux, Brinkley, 
Ark 

Kakv..- lluvlng nn utluihment in ihc form 
of flat spring te* lli cHiH>cliilly ailupted fur 
n moving light nrliLks such uh leaves from 
Ihi. gMund Puteiit LTOlTiH C II Bell, 
c/o J M Hhaw, Bi ll|Hirt, L 1 . N Y 

Micromltvu.— I ll which the parts may 
be OHpnblo uf being udjiisled to eavh other 
to an extent bufflt lent tu mmpunHate for 
wear l^atent 1601740 J Brewer, 132H 
Hue Ave , New Y^irk, N Y 

AniiLL Bracket — ConstrurtiiJ of cboap 
nietiil nnd hUuisnI to connect two memhnn 
ut right uiigleH. uiid provide ■ sirtngtbening 
nnd bmrtng meiliuin. Patent 1501800 G 
P WJnlmuu, r/o Wiedmaii Bwly Cu., North 
Tonawundii N Y 

MSENcn — Having means in ronnectluii 
with the shankH to adjustably llnUt movi 
riNNit of the June away from ouu amvthcr 
Potent 1702750 A K Bnland. Box 3(A, 
Miuihntruij. CaJif 

tUiiir Cock — Which will be actuated by 
grnvlO to ehwe tlgiitlj even though wear lias 
takni plon* on the rtlntlvely movable parts 
Pstnni I5»2.^70 F A Flidda, c/o hi R 
Kiithirfunl, Three HandM Okla 

Bail BvARiNt — Which will be cffectivi 
cither as u rndlul or as u ihruBt hearing 
whether the thrust be in cither direction 
PntctiL 1601‘tD5 M G McNeely, Oiiklnnil, 
Culif 

Hvkety Razor.— Su niljnstable relative to 
tho hundln Unit any deslrefl shuvliig angle 
may 1 m. obtalniHl, and the naoul bnrbcr slrnke 
lurmlttcfl iNtPiit 150.7450 I) U Mac- 
Fidls, 70 lit lap Rt. Jamaica N Y 

PII'K Bendfr and Viwr Mount— W hich 
inny bo adviintiigeously employed for bend 
liig nr shaping 11 pliic or ml ns dcsirod Pat- 
(nt 1.70.7703 M Cliupin, 11700 Uene Avr 
Iktroit Mich 

Metal Pah and Cover.— W hereby the 
pail may be pffi*cti\tly setdeil to prevent di- 
lution or anliHtltutlun of its cuntents yet 
may be readily opened without tools Patent 
Prfma 8 M Johnson, c/o Ohio Pall C^, 
Muhllefield, Ohio 

Faucet — F rom which water may flow In 
a uniformly smooth atnam whtn the faucet 
Is open blit will Instantly stop on the dos 
ing Pntint 150.7068 J J H IkUing, 4058 
W Knclld Ihtmit, Mleh 


Hea ting Rn d L ighting 

llEATlNO API'ARATUS — For stovno, with 
wliloh Is iiionrporiitoil a hood having open 
Ings at the tup through which tho heated 
air is dlHdiargetl Potmit 1601161 C B. 
I>ruper. Elks <7nh, Inilinnapolls, Ind. 

Water Heater.- Of the kitchen type, by 
wbitdi water may be heatiMl Jii the boiler or 
ill the external pipe when a llmilod quantity 
Is desired Patent 16U2H00 II O Wcilafe, 
Crt'te, Neb. 

Kiln — 80 constmeted that brat not 
needed in any kiln of a series, may be rol- 
leeted and transferml to another point for 
use Patent 1604.716. M U. Mlnter, 018 
Bniad Sl, Coiambus, Qa. 
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\l TDMATir OIL IlmREB-OoRTlOI, APPA- 
HAI 1 H Kur um wliort* ftiniAOM are heated 
hv IiigI ml, to ronrrol Nurh burneni and 
jLiiiu tlifiti wilt'll tlif* irni|M'rnturr falle be- 
liiu u pn'tli'if'riiiiUL'd point Vulout 1SU14U1 
K (' W IIIh, (fruvu Ht , Newark, N I 


Machinca and Mechanical Devlcea 

Sl>»lV AriAcllMLNT FuB LKVl-XlN(t 1>L 
Mt i-H IUIhLImj; tn u brakliiR or Im kiiiK 
<10 11*0 for lo\<llntf Bttochmcnta of hiirvtntirN 
or llii> like. ]*Htout IGttHlttT II 8 cutl, 
i'uuKruy, WuhIl 

(. iiKc'KiNu Mkcuaminm — riiriuulafly 
iKlupti**! for cberking iho mnioimiit of ii iluor 
1(1 JuMod iHMilUuu In onltr to |in\('ut filaiii 
HUNK Potont IAHHIN)! 'I' Im W Ilubbell, 
iUU5 80 . lluuvor BL, Luh \iik'I<h, Oullf 
Method lur and Mmium* rx>H FoHMiivn 
Neamijchb TuniNd — WiKnby Houmlew tub- 
ing eon bp madp (IihkiIv from moltim motal 
nccuratuly uml in I<nh iinw tliuo by umiul 
moUioda. Putuil ri1>01«l.l £. C Rlebo, 

n Place Vumlomt, f'uriH, Friinuu. 

Toy (^ABNii \i ('ninpriHh)K a plurality 
of toy units \Mtli not haiiipul mennN for 
operating all of tbi m HinHjUuiH*uuBly In thoir 
resppctlvc mo(l(*ti I'utoiit V A 

Bapp, r/o KidilMv Kurnlval Oirp, KufuuUf 
Ala. 

(lEADiEHT MRTER.'-fTontrollod by a tnAg- 
iiotlc pciiduliim, tlin vibrutluiui of aim b i»uu 
duluni boing cittnipetl by Ita uiidosure in a 
M nil'll boa of fluid Pntpnt 1E&HI)7U7 W 
'fapliy, r/u W K Guiiuiig, JHgby, N 8 , 
Canada. 

I tKCOBTlCATlNa FlbBOUB MATERIAUB — 
lly fredlng the matrrlid bctun-ii rututiiig 
nilloni which are uIhu roovtil longitudinally 
In rplatively oppualto diru tioiia. i'utcnt 
irjl>0086 U J Craymor, c/o H J C 
Forreater, H 8 Cbnncpry Lauo, London, W C , 
Fiigland. 

Pin Skttinu Appabatca —Which will 
uummatUiolly ant the plna of bowling alltya 
and will alao return the bulls to the plnyrni, 
latent 10801^ P Hoble, c/u A. Marlines, 
(TolumUon Dureau of Information, 1440 
Droudway, Now York, N Y 
Floob l^oLuaEO. — For line ui an atlach- 
ment for vacuum dcanom, aduptml to hold 
a iiolbihing ngent In frictional rantuot with 
the surface traverord Patent 15H8Q4J J 
F (Mark, .108 naas Dldg . 4 'nr 7Ui and 
Hroudwuy, Loa Augnloo, Calif 

I'BiNTTNa l^mcHH — 111 wliirfa the drive for 
the vurluiu mils U conaiderubly lirapliflcd 
by the use of a chain pusaeil nmuiid them 
Patent 15H7772. W IJ Granger, ICKl Uu 
Youug IMdg , Ban Krandsco, C'alif 

Boimo UEoooDiNa and Urpmuuionra 
Ufvice,— B y moans of which, sjawbes or 
songs niudo by ortora while u motion pic- 
ture 1 r being produced may he reconled in 
■yiicliruiiLsm with tbn taking of the picture. 
Patent 15H8706. K. £. Cothran, Wright, 
C'ulif 

PocKKv-f'uirn Meahubinu MAcniNt— 
Wbirh iH sufliripntly smull tn bo curried and 
operated by hand, nnd readily moved along 
the cloth, nr thn cloth moved Ihcretliroiigh 
Patent ICKDIHI S Ijovy, fi Bridge BL, 
ratermni, N J 

Self^ctob Mkchanism fob TYPKWBrrnw. 
— Adiipletl to be iomhI wlnn coiini*cted with 
an electrically oihthIihI tyiM»writir, or un 
tiiet triciilly actuateil mciliuniHm for on or- 
dinary typewriter Puluii ir>K0150 O A 
ilenrlqaea and A l>iur e/n llriirl(|uex & 
Dias, lYl W 70th 8t , Ntw York, N Y 

AuTooBAriiia UBaaTra. — Morn purtlea- 
lorly to mnchunlsia for holdink und for 
fat^ltating the feeding of pnprr an mils. 
Patent 1&H0223. W C Pruti, dlS Mdl BL, 
Buna, Nev 

PBOOB 8 B fOB TIIK PBODT’CnON lit WOOD 
Pulp —O onalstlng In cntilnk w'»"d nemss 
the grain Into short blocks, ernshing tin 
blnrka Into silvers, nnd bent log tin hhuu 
I nto pulp in the prestiice of wnti r Pntinl 

1R87700 H F Pnttaert, 1 M )20 WthsUr 8 t , 
Bun Frandsoo, Cullf 

]>iai‘LAT Device —W hereby a senoR of 
advertiismenta eon bo auccBBl^o 1 y displumed 
thmngh a snluMe opening, nnd illuminurml 
selectively by colored lights. Patent ISHI) 
Jltt. 41 Cbortanian and C Atanilan, 440 
7 th Ht, West New York, N J 

MAonm EOB Molding Inholk Flanoeb 
—Into n predetermined aha|>e thereby mak 
Ing them morw readily acceaslblo to the an\ 11 
of n lasting mscfaine Patent 1600004. A 
ir PrrusrI, HaHfox, Po. 


Loading and CoNnsTiNo Mechanihu — 1 
Uaving novel flights posltloneil at sneh an I 
angle hi tin bill that matertal will be con- 
\eyiH| without Hanger of mlliug or slipping 
PuiLiit l5tlONHH. (' A Bryant, e/o l^>rubte 
Mru hull ry 4. u Possalt., N J 

Miuby 4Ji><ltouND — \Nhlfdi may be turned 
liy tldldren, either by engaging the ground 
Hitli thiir fett, or by grasping the merry 
go round arms and running abriut the axis 
Piitijnt 169U887 U l> Clayton, HIU City, 
Kunaus. 

Attachuent fob AniiiNn Mai mine. — 
Casily Bpplleil and remn\eil, will cffectitrly 
prc\ent the oimrotluii of the mndilne unless 
11 rtuin parts are In pru|H r position Patent 
150U0441. J IL Kaisermau, c/o B. M 
Keister, Boai'muu, Mont. 

Belt — H aving cleats that win 
bu partliulnrly ufTuctlvL in retaining tlio load 
and mlnlmlxe ony tendency of the materiiil 
to roll bat-k Patent 16008H4 (1 A Bryant, 
c/o Portable Machinery Co, I'assalc, N J j 
OpICBATINO MfCHANIHU fob ICK CBEAM ' 
FiUEii7Eaw — W hen by the operator may utll- 
iwd an easy baek and forth mo^ emciit to 
impart a matlniinus rotary mowraent to tlir 
dasher shaft Patent 1601JJi7 F O Scott, 
31126 Palmyra Sl, Nlw Orleana, La. 

niGii Speed bYiEE Chain IIoist — Well 
uilapted fur use by linemen and others for 
elevating and tuiisiuiiitig heavy rmls, wlnn 
ciihles and the like Patent 16013(12. F W 
4'ofliii, c/u Ixieknond & lx>ckwocHl, Fletcher 
Trust Bldg , Indlnnupolls, Ind 

Packing — Which is leuk proof and outo- 
matlcally self nd Justing to cximpensatH for 
wour oil the rclutUoly moving parts, Bud Tcni- 
lierutnro changes Patent 1CW187^ C A I 
Neal, Bock Mart, Gu 
Windmill BArmr I*in — IVhIch will au- 
tomatically turn to the safety position and 
privuiit dlsplucciiHut, but may be readily 
|HMiiiioiu*d for conviideiit removal Patent 
J60178J C F KIhI, Palmyra. Neb. 

Macaboni Maciiixf — F or forming maca 
ronl of twlstiMl or spiral form, und In uddl 
tion providing 11 hollow imssago therethrough 
Patent 16027IH) V Tniparnto, 183 W {I7th 
St, New York, N Y | 

SlIOF OH PlATFORH BAIHINO DEVICF — 
For use us a substitute fur scaffolding, wlilcli 
may he used as an Individual elevating device 
or for HiipiMirtliig one or more workmen 
Patent 16112770 C Liberman, 1732 Madison 
Ave, Niw York, N Y 

^^1N|IUI1L. — Having a plurality of fans 
ndaptnl to revolve In upiKislte directions on 
a common axis tn liierenHe the |iow«r devil 
iipmeiit Patent 161)040.6 P B. Campion, 
Htrntfurd Ilutcl, 211 No 1st Bt , San Jose, 

Colff 

Deoohticatino MAiniNK. — Which auto- 
matically grills thn half, atrilM tlio skin 
therefrom, tiikes off the pulp, presses the 
libers und deli vers ihn fibers to a given 
point Pahnt 15027R1 A Fny, Snn Juan 
do Gnadalnpe, Mexico 

PoBTAHLK Tappino Machinf — For nse in 
drilling aud tupiaug pipis whilu the latter 
aro In servicu conveying gases or liquids un 
dur preasun Piitonl 1502764 T K Brack- 
(tt and 0 II Boyd c/o Munn. Anderson & 
Munii, 24 4Uth St . New York, N Y 
Pipe CutteB. — W hich Is mounted upon a 
movable biuw Uiut Is aduplml to be adjusted 
with respect to thn vise that holds tho pipe 
Patent 1602100 F J WilklnsoD. 3648 
Muuroo St., Gary, Ind. 

Autovatio and Manually CtoNTBorxJCD 
('lt Drr VALYR-Vrija outoiDatic controlling 
clement being nut only ooUspslblo under cx 
cessiva heat, but also the valve may bo Dion 
iiully releuse-d for closing from a distant 
IHiInt Patent 3502403 IL C Wills, 330 
Gruvo Sl, Newark, N J 
Hpindlf Driver.— losing a non-drcular 
MhupeHl spindle whieli will positively retain a 
; sbuft to rotate, at the same time permit frw 
' longitudinal movciiiout Patent 13182133. 
j H 4' Brewster, e/o Oil City Iron Works, 
Shreveport, La 


Prime MoTcra and Their Acceaeorlea 


Motor — Driven by tho hydraulic medium, 
and embwlylng oselllutlng eyllndcni, wrlth 
each of wlnrb is aiMiciatod an automatic 
distnhiitfng slerve, widcii eliminate valvns 
Patent 160(1225 C L Boisset, 4.36 Girod 
St, New Orlrona, La 
CABHUBTroB.— TTavlDg e venturi with to- 
dined or tapering blades, bringing about a 
more perfect atomisation, better oombuRtion, 
and uidiig a minimum of fuel Pntont 1001,- 


663. A. Faber, 119 W. filMh St. New York, 

N Y. 

iNTEBNAL O>UBUHT]0N BNOINL IlairlDg 

control meaiis governed in such manner that 
when the englua is running olowly little 
liquid is Introduced, while oa thn engine 
niiGcds up liquid is incirosed Patent 1690,- 
674 W Goodfelluw, 842 Lester Ave., Oak- 
land, GaUt. 


Rmilwaye end Their A cteMor toi 

Metal Gbhomtie. — lioving great strength 
and roslUciicj, spodo] reinforcing means be- 
ing provided fur that portion of the tie jnst 
under the rolls Patent 1500236 M. V 
Gearon 746 Cass St , Chicago, llL 
PBOTEunvE Dkvxue fob Railway Caoflfl- 
INGB— Whereby a train approaching tbn 
track crossing will aatomatically sound an 
alarm and closo a gate, and poaslDf the 
croMslng will open the gate. Patent 16^821. 
J K. West, IKtrolt, Minn. 

Slack Aiuusteb roB Axb BBAKm — By 
Incorporating In the piston and plunger of a 
brake cylindHr, muons fur pcrludlc^j ad- 
justing thn brake shoes la nwpect to the 
wheol^ Puteut ]602U(k> W 8 l>eGamp, 
381 R 2ud Sl . Chilllcotbe, Olilo 
Rail-Tie Plateb. — A marfalne for apply- 
ing tie plates tn ties, and for properly pool 
tlonlug tho tit's on the base snd under the 
tie plater device. Patent 160.3423. K. A 
Bradley, 24 (^nnal SL, Merritton, Ontario, 
('nnnda. 


Pertai ning to R errcBtlon 

Battinii 1*uact1(E Cacie. — For outdoor 
hosoball praitioc, tho device is intended to 
reduce the number of balls fouled Into the 
stands and losL Patent 1601763 F K. 
Flaiigh nurald Tribune, 225 W 40th St, 
New York, N Y 

Ice Skate. — Inclndlng a removable and 
revoniblo runner which pinnits of ready 
and effective sharpening, and maintaining a 
hotter condition of tho blade Patent 1091,- 
778 J Rudus, 78*1 Cassidy Ave., llasaard. 
Pa 

Land and Watkb Tot— Including a flg- 
iiro simulating an oarsinun, and having pro- 
liclling mechanism am lug to giv'e a rowing 
movement to the figure. Potent 1591740 
J L Duggan, 214 Kllaoboth Ave , Kliaaboth, 
N J 

Gauf Afpabatub — 1\ hirh affords meons 
for tho playing of a game which embodios in 
willbuluucod pmpurtious the elumonU of 
Rkill nnd luck. Patent 1603421 J Rlnm, 
uOO Corllea Ave., Pelham, N Y 

Tor — lu which a spring motor la adapted 
to drive a mechanism for causing an altur- 
nuting upward and dowuwanl movement to 
a figure I'atent lOO-ilO-i J T Mllkr, 302 
K 7th Sl. ('lovis, N M 

Pertaining to Vehicles 

llEADLioiiT iNDiCATuR. — An attachment 
which wrill reflect buck to tho driver and 
will Indicate whether or not the headlight 
lump is liglitcil Piitriit 1600047 A K 
Knmmritx, 482 Franklin Ave, Hartford, 
('<mii 

HTTIBAUIJO STrEBINri AFP VBATUB FOB 
1'BACTOBii — Bo arranged that the motors of 
tlio respcctivo troails cun bn run nt different 
B|ioeds In steering, iustoad of stopping one 
motor entirely Patent 161KI226. (3. L 

Bolsoet, 436 Qirod SL, New Orleans, La. 

TxioiUNa Device fob Ignition Swironsfl 
-'Easily applied to the onlliinry construe 
tmn of Ignition switch without any changes, 
and without tools, eflertuolly preventing np- 
rrutlou by onauthoriied persons. Patent 
160008L F Loekyer, e/u Ideal Ixick Mfg. 
Co., P O Box 88, Salt Lake City, Utah. 

Wagon Loadeb.— Adopted to bo Inoop- 
porated as a unit on any form of tractor for 
carrying movable arms to be osdilatetl for 
lifting a load Patent 1601635. O. O 
Mandt, e/o Mondt Conatrnction Eqalpment 
43urp, Keokuk, Iowa. 

Autdicobile Jack — Capable of bdnff 
reiidlly connected to tlic felly of a wbed for 
musing tho wheel to be elevated upon rota- 
tion Patent IHOITSL J T Amiss, 0/0 
Knox ft Amiss, Baton Rooge^ La ^ 

Olabe Gubtain— To ba applied to the 
windshield of an automobile to priVent the 
glare from antorooblles approseblng from the 
oppofdttt direction Patent 1681788 D B 
D Blake, 112 Richmond Ave., Doytmi, Ohia 

NoifFmnncATio BMLnnrr Tool — In 
which the parta bts oapaUa of ready reBAoval 
or application vrbmby worn parta may be 


Oonns. iMS 

coiOt nplaMd. PMnt 1001745. K Oattr, 
040 B. laOrd Bt., N«r Turk, N T 
Tzbe Rnc — Having atatlimary «ad re- 
movable flangoi at the oppodts aides, Oe 
removable flaugo ooiisistlng of dreamfereD- 
tlally aponid radially projecting loddi» 
fingers. Patent 1681819 F Hayward, 88 
Woodhaveu Ave., Bfanhunt, N Y 
SiGNAUNQ Window iob Aotomobxlu^ 
For vcbloles of the dosed tjrpe, by meana of 
whldi the usual hand algnala, required by 
law, may be effected without opentDg tiio 
TVfnlar window Patent 1601786. J 
Sharkey, 109 Montague Bt. Brooklyn, N. Y. 

Dbain Valve. — Which may be employed 
in the drain opening of a crank case, the 
QXtorior parts being protected against dam 
ago. Patent 1601^ M. A. McOns, 146 
Morris Ave., Long Branch, N J 
TaANHMiBfiioN Geab.— Of fSw eleDentB, 
readily thrown into position to produce a 
plurality of forward speeds and reverse 
Patent 1691784. 0 Q Beaman, c/o J 8 

Caiiningham, 108 Hancock BL, Brooklyn, 
N Y 

Tbailb Hoist and OourLo. — ^For read- 
ily raising and lowrering the front end of the 
trailer aud for causing a ready eonueotioa 
and disoonnention with ths tractor Patent 
1691867 W Mayer, 47 Gown Bt, Forest 
Hills, N Y 

Shock Aimorheb. — For use on automo- 
biles, which inclodos a uovol form of oil 
Mill fur the Joints between the relatively 
movable elmiontB. Patent 1690666. F A 
Dowler, 1727 Son Antonio Ave., Alameda, 
Calif 

DtBKcnoN INDIGATOB. — In tho fonn of a 
light hlngetl arm, adapted to be maiiipulatod 
from the driver's seu^ for indicating his In 
Umtlon to change dlte^nn or speed. Patent 
1500648. J M and C R Quigley, 614 *'8'* 
St , Saemmento, Cullf 
Automatic STAsm Oontbol and Non- 
stall Dev ice. — For automobile engines, 
which automatically throws In the etartpr of 
the engine as soon as the engine tends to 
stop. Patent 1602T03. J P Oeroghty, 481 
Grove Sl, Jersey City, N J. 

Bkabinu — lYir bicycles, motor-cycles, etc., 
which iniurMi on effective lubrication of axle, 
shaft, bolt pin or otlur Journal elemonL 
Patent 1503474 G Sermo, e/o Attilio 
Serruo, 88 Cumberland Sl, Brooklyn, N Y 
IxKKiNo DmioF mi Automouxles. — 
Having mtuns fur obstmctlng the movement 
of the controlling leveni, preTenting the car 
being toweil or moved undor Its own power. 
Patent 1603815 A Ansou, 3208 63rd 8 l, 
8.B, Portland, Oregon 

SIBINO £qi AUXEB. — Whlch consIsts of a 
lover mochunliim allowing the spring end to 
pluy Dp and down as well os laterally Pat- 
ent 16934107 C C Goodrich, 630 Turk Sl, 
Sun FraiiciHOo, Cullf 
SirvTarD Qlode and Its Mountino — An 
Incuuilcficmt bulb coustmeted to direct the 
ruys from a headlight npou the roadway and 
to Intrnxpt certain raya esusiug objection- 
able flare. Potent 1604246, J G Davis, 
c/o L. L Thalbclmer, 1406 Gamp SL, 
DuUus, Texas. 

Compbe«bei>-Aiu Aittumorujq Stabtkb, — 
Having means fur rcsturiug the premre of 
air in the tank immediately after c argrln g 
out a starting oiMration Patent lOOiMO 
F M Vermiliun, Slmttnck, Okla. 


D«dgHB 

Dkeion fob a Shoe, — P atent 70216. T 
Dovls, c/o Franklin, BImim ft Go., 88tb Bl 
and Olh Ave , New York. N Y 

DseiaN FOB a Woven Fabbio ob SdcilaIi 
Abticle.— P atents 70462 and 70463, The 
Inventor hss been granted two patenta of a 
slmilsy nature L Ulnbm, e/o Phoenix Mfg 
<3o., 40 Thomoa SL, New York, N Y 

DEEidN FUB A Sandwich Tbat. — P atents 
70478, 70479, 70480. and 7(H8L The In 
venter has been granted four patrate of a 
simUar natum O {Copal, c/o Rowland ft 
MareeUlos, 180 5th Ave., New York, N Y 

Debion fob Hobf —Patent 70606. J L 
HeOarity, 418 Peters Bldg , Atianta, Ga. 

Design fob a Slippeb Obnavcnt -'-P at- 
ent 70673 Sam Myers, 27 Montgomery Bt^ 
OloveravUla, N Y 

Design fub a Novelty Cat.— P atent 70,* 
67a a O Moors, 236 W, 60th Bt, New 
York, N, Y 

DmuN m A Chau ob tkb Lpol— A t 
invMtor has bton granted two paton ti of a 
rtndlar fiature, Pattata 70696 sad 70696. 
11 Oolt c/o Gothio ibop, Niw Hsm Po* 
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Real Estate Prinelplea ft Pniclices, liy Bcnv)n 15.20 
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brokeragr. management and ownership, closing of mnlracts. exam 

Ination ind transfer of tille valualiun, apprsising mortgages and 
renting Invaluable tu the operator 
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known aulhonlies. dcscnbing the progress of Hciciitihc nunagement I 
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ocientifio management is iinprovmg them 

Uy Aatomoblle, lu Opmtlon, Care ft Repair, by Blanxliard 3.70 

A well conicived and complete treatment from the owner's view | 

point Also covers rules of liie road wilh speeial einphofua on i 

safely I 

lidnatelnV Theory of ReUUvIty, by Horn . 5.20 | 

Wilde requiring litlle malheniatieal knowle<lge, this cxpo^ilinn is 
a more advanced and autlioriiulivi iriaimcni ilinii tliat given in the > 

iliuid of iHipulanzed books on this subjeit Mumeruiis diagrams * 

Correlate the text I 

Electrical EngtoccrinA, by UaMltme 6.70 1 

Lleetrical phyMis are litre treaud in a imvel way i iiginccnng 
apparatus dismissed full), radio given its proper value uml the ' 

cssentfals of eleclrieal scUnce concisely anti thoroughly laid as 
would b« exiiectcd from this auilwniy 

AntomoUIn Starting, Lighting & Ignition System*, hy Page 320 

This revised and enlarged edition iiidieates the loleiit pratllee hy 
illustrating ihc various insialbnenlH on staiulard makes of automo- 
biles CumprehLnsible and complete 

Automobile Encyclopedia, liy Dyke 6.20 

A practical book for cveryhtHly InrludcA irsting adjuiting and 
repairing all the several parts, eliauls, eleitrical and mecbanital 

Involuablo for owner, student and repairman 

Practical Matbcmiatlcn, by Hobbs-Waiie Srhrocter 1A5 

liie essentials of the various processes, with s)»e< lal cmphosls on 
ihe pritlieal side of ihr subjeil Covirs logarithms, practical i 

geufiKtry and curve ploiling 1 

All prices peutpuid 

Evointion A Creation Transport Aviation 

Bu Sis OtiuerLodye By A. Btoek 

By seeking to reconcile the scientific A complele survey of (he vanous 

and the religious or theological points constituent features, here and abroad 

of view, the author shows (hat tlicfrc winch jirrlijn to a unuprehcnsion of 

diverse aspects need no lunger be re the devriupment and future of aviation 

gurilnd as hostile or oppotnl m each along this particular line A rcfi rence 

other Published by George H Doran baseil on com un rot notes Published 

Co 12 10 postpaid by Simmoiu-Boardman Pub Co $3.20 

postpaid 

The New Natural History Vol 11, 
Consulllna Biiirtn«i«r Hu 3 A TboMuqn 

C T Pebtnsam Rnrlus JVxf Naluiml History 

Am Prof OiemkiU Enirr. MIT Al^rditn Unlvcralty 

A niurh needed general treatise cov Continues this fascinating pmenu 

eririg tiie wide range »f the an with imn and is fully up In the standard set 

diagrams and illusirnllons of specific by V»I I Virntific aieurocy is here 

arlaptuiions An invaluable reference. cnmbinefi with admirable lucidity 
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authority, rovers the art in a most tho knowledge of our best men Working 
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knowledge by centering tho story of gives the deiaiU n»^paMry M build * 
speculative thmuht around certain dom full rigged diip including the uils ami 

mating porsonaluira.'* A happy treat ngging Model makers will find this 

mrni of a profound subject Published book invaluable Published by Rudder 
by binwn & Schuster $5J0 postpaid Publidiing Co 1^20 postpaid 
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The two hands 

of a workman 


What the tw han Is of all the world s workmen could not 
achieve t themselves G F Motorized Power accomplishes 
for and w ih them Two hands at the electric controllers of 
an ore uni a ler scoop twelve tons out of the hold of a ship 
at one b te 

W th a mere gesture i the cab of a travebng crane another 
pair of han Is p cks up a 150 ton locomotive Still another 
pair of ha ds w 11 start three d zen gangs of dnlb on their 
way thr ugh in eng nc cast g while again another pair 
controls planer with the cipauty of 10 000 manually op 
crated files And so it goes 

In the many industries where G £ Motorized Power has 
been installed the eapaaty of the two hands of the work 
men has been mulupLed— for quantity quality and low cost 
production Such results consatutc the true measure of the 
value of the investment in G £ Motorized Power 






OTORI ZED POWER 

fitted to every need 








(jrace ' It \b not surprising that Packard ears have 
cloven tinus won international beauty contests 
ahroael For their slim, jiraecfiil, flouinji lines are so 
universally admired and frankly mutated that they 
have set an enduring style in motor car design 

But the fleet Jirace of Paekard lines i$ truly appro 
priate only to the ear which created them For 
yrace is more than a thmi^ of external appearance 
Graec is beauty in motion 


W II l> OWNS 

1 he jzr.ue of the Packard is s^mbolk ol ibt tar’s 
supreme pcrformanie Us smooth, rapid attelera' 
turn tht ease with \\ hith it reatlies and maintains 
unsurpassid speeds the ^tunfort of us luxuriously 
nH)my interior 

The improved Packards, \\ hile rt taming the tradi- 
tional Paekard lines, ha\e an adiUd refinement 
ol heauly and a new ran^e of performaiut which 
only thost who drive tlum tan fully apprcti.Ue 


PACKARD 


Prlntifl In Thfi IJnllnl HtHt* H hy Wniii » H Kt-Mmi < 
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ten Indian summer 
days are come — and with gay companions 
you saunter over the friendly fields 
— have a Camel! 



WHEN Indian uunmar day* are 
here. And die Muoky haze bet 
over the ficldi. When the merry 
notea of the honii sounding after 
the coach and four, remind you 
of ocher day#— Aare a Csmell 

For life IS never so complete, 
BO joyous as when a bghted Camel 
sends up its fragrant smoke. On 
aty street or country road, in any 
season of the year, no other ciga- 
rette was ever so nch and fragrant 
•—so smooth and mellowy mild. 
When you become a Camel 
smoker, there’s no end to your en- 
joyment, for they never tire the 
taste. All Camel days are happy 
days, for they never leave a ciga- 
retty after-taste. Money doesn’t 
enter into Camel enjoyment. No 
matter how much you are aUe or 
willing to pay, you’ll never get 
choicer tobaccos, more superbly 
blenckd, than you get m Cameb. 

So, this perfect autumn day as 
your triul leads over the fields or 
along the turning road — as it seems 
that no other day or place could 
be so restful, so friendly — 

//are a Cmeit 



No otkor cigoTHio tm tht world u Itho Comet* CmmoU comiom iho thol€€$t Turht§k ond 
DomorHr iobooeo*. The Comet hlend ii the triumph of OKport bUnder*, Even the Comet 
eigmretle poper » the fmett^-mode etpectoUy in Pronce Into tkt* one hrmud of agorette* 
u comeemtroted the enpertenee ond $kttl of the lorgr$t tohoeco orgonUotiom m the world 



Omr htghett wUk, tf yom do 
mot yet kmow Comet gmoEty, 
IS thot yom try them We 
tmrtie yom to eompore Coimel* 
wrth omy other eigorette tmode 
ot omy prko, 

R. J. JUraoUs Tehoeco 
CoeapeMf 

WbuMM-Snloi. N. C 
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Where loads are loads 

and there are no roads 


G O TO the oil fieldi tf you want to sec trucks hauling 
loads that arc loads — tons on tons of rigging, castng, 
boilers, pipe. And hauling these loads where roads have 
never existed — over galleys, ravines, prairies without a 
trail, and even over river beds. 

Go to the Texas Panhandle — largest oil field in the 
world and scene of the greats 
est oil boom in the country — 
and see International Trucks 
doing the heaviest kind of 
work and making light of it. 

You will find hundreds of 
them — from the thickest 
proven territory where the 
derricks rise like orchards out 
to the farthest wildcat welL 


Somr of the Leading Oi( Comfunjes Owning Intemauonal Trueki 


AmcrailA PctrolNin Co 
ClclcB Svrvicr CXI Co 
CoINniOilCn 
Colonwl FllUna Sutloa* 
Ct.niiln«fliu1 Oil Co 
Fj onomy Cat ^ Oil C-<c 
kmpirc Cai Sl Fud Co. 
(krai W«»cm Oil Co. 
(Hilf RcSnlna Co 
lUwSrrr OlTco 
Imprrial 1X1 Lid 
Indian Rafinln« Co 


Lradrr Oil Co 
UIt WhUc OH Co 
Magoolta PctrolnuB Co 
Mnnkalian Oil Co. 

Mariand OU Co 
Metro OU Cofporsiloa 
Mld'Cotitlnmt Reiiifaic Co. 
National ReSnini Co. 
NWiar OUCo 
Prairie Pinr Line Co 
Pure on rioc Line Co 
PurirvOllCo 


Here and in the other oil fields— Pennsylvania, Mid- 
Continent, the Rocky Mountain Area, or California — and 
also in the refining and marketing end of the business, 
thousands of Internationals are doing the hard work for 
the most progressive companies of the industry. 

And wherever you go you will find International Trucks 

giving good service and get- 
ting good service u welL 
Hard service u built mto 
every International by one 
of the oldest manu^turing 
organixations in the country. 
Good service is given to every 
Intemational by the largest 
company-owned truck serv- 
ice organizarion in the world 


R«d Fox Petroleum Co 
Reed Otl Co 
Roxau Prtroleum Corp 
Shafcr OS Cn 
ShcSOdCo 
Sinclair OU Co. 
StaiHUrd OU Co. 

Texas Co 

Tealioma OU Ci Rd Co 
TIdewmOUCo. 

Wahe Phillips Oil Co 
Whim Ca«k OUCo 


International Harvester Company 
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Ten ^CS[F’ Equipped Washing 
Machines for a 2,0(X) Room Hotel 


I N the modern skyscraper hotel housing 
thousands of guests, hidden conveniences 
piny an equally important part with visual 
comforts and luxuries. Over eight years ago, 
the ten washing machines shown above were 
installed in one of New York’s leading hotels. 
They are still taking care of the entire wash- 
ing of 2,000 rooms without a hitch. 


marked Ball Bearings used on the 
driving mechanism, go a long way toward 
keeping these machines on the job day after 
day. They require infrequent attention and 
arc fully protected against water. Unusual 
applications as well as conventional have 
proved ©CSJF marked Ball Bearings 6rst 
choice m numerous industries the world over. 


fflCSEP INDUSTRIES, INCORPORATLD 

165 Broadway, New York City 


16M 
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For Your Gar- 
Certified Material 
and Design 

Thotc bUck pencil like iticki of carboA 
that the man usci to fix the street light . 

They are the electrodes which produce the 
hot white light of the arc lamp Massive 
electrodes bigger than a man produce the 
fierce heat that makes liquid steel in Timken 
electric furnaces Flectnc steel is purest In 
total output of electric steelTimken ranks first 

This great supply of fine steel goes into 
Timken Bearings for all types of machinery» 
including 91% of all makes of motor vehicles 
in America These! imken equipped cars 
and trucks give you the supremely durable 
material which Timken has developed from 
universal experience with 160 000 OOOTimken 
Tapered Roller Bearings As soon as you know, 
then, that a car or truck isTimken-equippcd 
throughout you can be sure that you have the 
best steel to carry the load in transmissions, 
differentials pinion and worm dnves, rear 
wheels front wheels steering pivots and fans 

Likewise vital matters of design also are 
certified for you by Timken Bearings The 
Timken Taper idea and Timken FOUTiyELY 
AUCiNED ROLLS scientifically ward off the 
wear of friction, shock speed torque, and 
side thrust without complication or excess 
bulk Therefore Timkens prt^rve strength 
and quiet to the utmost, while 'holding down 
first cost, operation expense, and maintenance 

THF TIMKFN ROLLFR BEAlllNG CO 
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ANNOUNCEMENT 

B eginning huh next month's issuci 

the Srientihc American will in- 
clude a department devoted to mrduine 
It will be a regular monthly page like 
those we have published on astronomy 
during the last 26 years It will be 
prepared by Dr, Morns Fislibein, Mitor 
of the famed lournai of the Amrncan 
Medical Ab$o<tation and of the popular 
journal Hygeia For a long time wc 
have wanted something of this sort — 
straightforward, non techniral, authen- 
tic To get It was another question 
More and more the magaiinea — and 
even the newspapers — are full of muih- 
heralded medical diM.overics — cures for 
cancer, tuberculosis, what not One and 
all, we have lung refused absolutely to 
publish these, for too often they give 
false hope to real sufferers and thns 
cause added anguish. 

Dr Fislibein, it is hoped, will not 
only write about medicine and surgery, 
but hr may attempt to assess the sig 
nihcance of some of the lurrent cure«, 
thus providing the hopeful patient with 
that which the usual announcement sel- 
dom provides him— a really conserva- 
tive basis on which to judge them. 

Our readers are honored by Dr, Fish- 
bcin*B consent thus to serve them. 


-AIRCRICULTURE” 

A rmy Air Headquarters in Hawaii 
■ report cooperation with the Ha- 
waiian Board of Agriculture and For- 
estry in sowing tree seeds by sirplane 
on forest reserve lands which had been 
devastated by fire Two amphibian 
planes, working in an area of four 
square miles, distributed a total ot 24 
bags of seeds. It is estimated that in an 
hour and a half flying time two men 
accomplished as much os two men 
working on the ground could have done 
in ten years. 


COSTLY 

T he Scientific American moved out 
of the highest building in the world 
— the 57-slory Woolworlh Building - 
just in tune, for Detroit is planning a 
higher one-Uhe Book Building, It is 
to be eighty stories high I Thus, New 
York loses the lead in skyscrapers. 
Well, what of it! For a period of 
years, skyKrapers were a great adver- 
tisement Then they became loo com- 
monplace to thrill a blas^ world Mbre- 
over, QOO-foot building*^ arc not the 
most profitable, any more lhan 900 foot 
steamers are. In both cases, it is the 
largest that attracts the most notice but 
the medium sired that altrscts the most 
money. Let Detroit have her fun and 
her thrill Sour grapes? Perhaps a 
trifle, but ours are crocodile lean. New 
Yolk is plennii^ a buildiiig still Ugher! 


In This Issue 

The JVory’i New CrttUer 

When the world's diplomats convened at Wuslnnglon two 
years ago they laid down conditions which virtually forced the 
great powers into building a standardised cruiser A well 
known na\al expert now says that these rruiscrb arc* the 
‘"unwanted offspring of a diplomatic compromise " On page 
327 the same expert says otner things too, equally poignant. 

Making Aiomt Con/eu 

When a lawyer wonts to reveal the mmont thoughtb of the 
witness he endeavors to get him excited .So with the phybicist 
when he gets on atom “excited," it tells all sorts of thinp on 
itself Inis month, commencing on page 330, Prof K 1 
Compton, noted physicist, explains some of the atom’s inner 
worl^gs under excitation. 

Which One Is Right? 

In the Julv issue a noted anthropologist, Dr. Ales Hrdlickt, 
virtually denied that man had been Tong in America This 
month another scientist, Harold J, Cook, takes strong issue 
with Kim, claiming that there is evidence that man hu been 
in America for hundreds of thousands of years. Read pages 
.334 to 336. 

How Much DuMi in the Air? 

Now that man has learned to fly he finds a need to know just 
how many dust particles a given volume of air contains. 
Some remarkably interesting work has been and is being 
done along this line See page 34<ii, 

MORE THAN 200 PICTURES 

Complete iMe o/ coiueitfi will be found on page 400, 


For Next Month 

The SmaUeni Lamp in the World 

Not the tmiest electric bulb, but the luminous bactena which 
appear on fish or meat and in other unusual pla ces these sre 
much the smallest lamps in the world. Tliey are intensely 
interesting For one thing their overall efficiency is al>out 100 
percent, while that of on electric lamp, only 3 percent* In 
the December issue Prof E. Newton Harvey will tell of them. 

The Remarkable New Caihode^ay Tube 

Dr. William D Coolid^ noted Astislant Director of the re- 
search laboratories of the General EIinIiic Company, recently 
announced a cathode ray tube far more powerful than any 
Dreviously known Its significance !«* likely to prove immense. 
Next month, some of its striking effetta will be dcM-ribed. 


PhygicM of the BM 

In the August issue Dr Sheldon explaincMl some of the short 
cominn of the golf ball We knew when this article was 
published that it would arouse control among golf enthu- 
siasts It has! In the next issue a golf eruert will answer 
some of the questions which the previous author raised 

Other articles on The American To> Industry, The Chimes of 
Catalina Island, The Siientifir Rediiriion of Garbage, A Held 
of Unique Hybnds;' Snow Crystal Marvels, Rabbit Skins in 
the Manufacture of Furs, Out of llie Inkwell, Mannen and 
Customs of Ancient Egyptians; Astronomy, Radio. 

MORE THAN 200 PICTlJRF^S 




There is one best way to keep in looch with 
^ leaders ni the worid’s p rogress — by con- 
iielendy nadiag the Scientific Americen* 


$4*00 bringg tha Scientific American 
to yaa far ana whole year. 


IKANsMI rXTlON 

"^I^IIKN ihi (Hnnan, l)i Micthe, an- 
™ notimed lliat In had successfully 
Lrdrisrnulc*d inc.rLury into gold he may 
be said to havi Marled something'' 
tor, ever S1III e, iiuiurrous m lentisls 
have duplicated or juiralblrd his at 
tempts with varying dc*grce's oi sucx'ess 
or iailun Every time u ■s.ientibt has 
aiinouiii ed that traiibinuiation in his 
own hands has proved a success, another 
scientist has announced just as vigor- 
ously that in hts bands it was a failure. 

The Scirmtific Amenc an tests, con- 
ducted by our Corresponding Editor, 
Prof H H Sheldon resulted in a dem- 
onstration that transmutation could not 
be eflected by the methods employed 
Now comes a British scientist. Dr Milan 
W. Garrett of Oxford University, and 
tries the same expenment, duplicating 
the methods of Miethc Result; failure 
— no transmutation 
Every time an announcement of this 
sort IS made wc feel a little more cer- 
tain that Profc*ssor Sheldon was right. 

HISTORY 

O RGANIZATION of history as a 
science on a world wide scale has 
begun with the announcement of the 
American Historical Association that a 
permanent international c*onimittee has 
been iormed. A congress of scholars 
speciaiixing in the historical sciences 
will meet in Oslo in 1928. 

The organiiers of the movement be- 
lieve the new movement will free his- 
torical scholarship from the national 
prejudices and inhibitions of boundary 
lines, and that the friendly cooperation 
of scholars from all countries will react 
favorably on all intellectuals in ail 
countries and through them on politi- 
cians and the people 

If we accept the simple definition, 
“science is classified knowledge," why 
should not history be on exact science? 
Too long ha'i history been a matter of 
literature and imaginative literature, 
at that If only the nations can agree 
on the facts we will have gone a long 
way to making war unlikely 

SORRY 

l^EW indeed of iis enjoy having our 
■■■ name miMpiolod If our name is 
John Brown and someone addresses us 
as ‘*jumi*s Brttwiu” we fctl irritated If 
the newspaper s|>ells our name wrong 
we feel we have legitimate grounds to 
commit miirdir 

We have juM dis<i»veipd that we mis- 
quoted the name of U*»y ^aldo Minor, 
author of “A Tiip to the Bollom of the 
^a,” publishid in our August ishue 
His name is not “Ralph” Waldo Miner 
as we printed it We hasten to moke 
amends. We are sorry. 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 


loosHla. i 

li^ iiiiinplwtT ofl ■wWH nfl r 



Right down 
the line - - 


install these vacuum- circulation 


bearings for new economies 


JonevWillunettc Bearings, due to their exclusive 
vacuum^! rculation construction, can bring sub" 
ttantial and frequently striking economies into 
every shew by practically doing away with the 
three fundamental forms of waste, (1) preventable 
power losses, (2) oil losses, and (3) time losses due 
to shutdowns as a result of bearing trouble. 

Jonea-Willamette vacuum^irculation bearings are 
so constructed that they stop oil losses completely 
New users of these bearings are surprised to And 
that oil consumption drops to a fraction of the 
amount previously necdM at the same bearing 
points Elimination of oil leakage also ends dam- 
age to products, prevents oil-aoaked Boors, and 
protects electrical windings The perfect oil circu- 


lation Jones^Willamette bearings cuts power 
losses to an absolute minimum, for there is no foe 
to friction as effective as a film of good lubricant 
applied at points of greatest load 

And do not forget the losses due to wear, cutting 
and failure of tarings, combined with the even 
neater direct and indirect cost of shut downs 
Joncs-Willamcttc Bearings are giving industry a 
new conception of bearing reliability and long, 
trouble-free wear 

An instslUtion of Jones- WllUmctts vscuum-ctrcuUcioa 
beannas, openting uniler your perticuUr plant con- 
ditions, will prove their worth more convincingly then 
anything thee cen be eeid about them We ahelT m glad 
to take up with you the matter of such an installation 
Write for full information 


Willamette Iron & Steel Works, Portland, Oregon 

kinnadiioeh B el ldins . San Prancbco L. C. Snilrii BuiUlas, Scattla 


(Jones ) o 

Willamette 


VACUUM CIRCULATION 

Bearings 



T he sponflora of Navy Day have sought to establish at 
least one day in each year when the people of the 
ciiunlry will turn their thouphta in a special way to the 
niiASion, needs and activities of our first line of defense 
The United Stales Navy of 1920 is not externally the 
infant Navy which challenged and successfully defeated 
the Barbary corsairs nearly a century and a half ago. Yet 
the some courage, fortitude 
and indomitable will so char- 
OLtenstir of our earliest sea 
commandera has wrought a 
wonderful transformation in 
the last one hundred and fifty 
years Proceeding slowly for 
a lime our small fleet of sail- 
ing vessels, manned by dar 
mg pioneers with improvised 
armament, has evoUi d into 
the majestic fleet of today In 
177S Jeremiah O'Hricri and 
his followers fought one of 
our first sea battles with h 
nmin armament lonsisting of 
pitrhforks and farming implo 
ments It is a far cry from 
the crude method of warfare 
to the great aircraft carriers 
and hatlleships that today cun 
stilutc the backbone of our 
Navy 

Slowly, painfully for a 
time, our Navy worked out its 
destiny There were no hasty 
and irretrievable steps The 
Navy's leaders liavc ever been 
men with broad vision keejnng abreast of changing eon 
ditions, following the signs of the times, foreiastmg the 
future, their judgment tempered by Uic lessons of the past 
There have lieen no cataclysinic changes in the country’s 
seapowur Our Navy after years of experimentation grew 
out of sail into steam, from the vulnerable aide wheeler 
it proceeded to the protected screw projielleT, wooden 
ships became ironclads until exhaustive tests conclusuely 
demonstrated the all steel vessels of today In the elec 
trical era through which we are now passing our Navy 
has been the pioneer in ihe eleilric drive, the cast iron 
guns firing round shot a few hundred yards have sur 


rendered to the steel rifled guns with cylindrical shells 
weighing ncarl) a ion und carrying a large charge cif high 
explosive for many miles, the itignal flag and -a n upbore 
are now assisted by the farreaihing radio, to the ship 
of the sea ha\c been added its allies, tin vessel of the 
air and the hidden i raft of Uie ilrt p In 1770 t»ur Navy 
proceeded on the surface at i b \en knots loday it almost 
equals that speed under 
neath the waters, inples it on 
the surface and multiplie-s it 
inaiiy times in the sky above 
In Its progress the Navy 
personnel has played an im- 
]H>rlanl role And the i ounlry 
at large has liencfitcd by the 
pionc*ering spirit of llu Navy 
man — »t n ntifically, industn 
ally and commercially By 
fostering, encouraging, and 
assisting nmriufai turirs our 
Naiy's e\]K ninrnlal work in 
radio alone lias i oniributcd 
gnally to the welfare of tlie 
Ament an people The edu 
catioiiol odiantages of this 
development can hardly be 
overestimated 

< easeless progress, unflag- 
ging determination have been 
the keynote of the Navy's at 
litudc Ships changed with 
the years but the resolute 
spirits of Jones, Decatur and 
^inbndge have lieen perpet 
uated in their followrni The 
nation will be glad to know that tlic progressive spirit 
is still doiniiiaiit in the porpcmriel of its firt*! line of de- 
fenw and will agree with President Coolidge when he 
said 

“Our American Navy has always been much more than 
an arm of wartime defence All the money that has ever 
been sjwijl on the Naw has Infcn returned to the com 
inunity sivcral limes over in diretl stimulus to iiidiintrial 
development We may l>e \pry sure that in the future as 
in the past, the Nnw’s servites to industry and the arts 
of peace and science will (onlimie completely to justify 
Its maintenance* in the highest efficiency” 














Brlllsh Treaty cnibrr, Suffolk, Spead* 34 kniiu. The tiUndard dbplae«meni an «H by the Wasblagton Treaty la lOtOOO toiiii« but chla doca not tnclnde any 
fori or rfmer r r frc^wairr, whtrfa will add anolbw 1,500 lofu. Thia will brinf all Treaty mijiimi up to 11,500 tnna 
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Italian Treaty rmiMsr, Traato. ^undard diaplaernimt, 10,000 lonai fnH load, 11,500 tonai Iranh orcr all, 624 forii beam, 67^ frcfl mean draft, 19 fret. 
Ounai elpht 50-callbcr, elgbl-lnchi twelve four’lneb anil-airrrafi Klnbt 21-lneb torpedo lubeii In twin monniingiu Speed, 35 knoU 



Irenrfa Treaty rruiMT, riHirrtfle Standard fUapUmnenU 10,000 ton*. Lm|rtb over all, 630 feeCi beam, M feeti draft, 20 feet, Gnnai el|Urt elgbtdncbi 
eigbi 2.9-lneh antl-alrrraf 1 1 elabi tbmspounder anil-alrrrafi. Sla 21.74neJi torpedo tnbea In two triple monntlasp* Speed, 34 knota 
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UNITtU STATLS I'RE TREATY I HI ISFII “OMAHA’ 

PUplaetment <u comfirirj, 9fi00 (onj Sprcd, 14 knots The Treaty crutsets wUl be lOfiOO Ions Jupbtcrmenl, uiih a \pi'il nl II innit 


The Treaty Cruiser — Is It Worth While? 

High Speed and Heavy Battery Offset By Poor Protection 

By Honor C Itywaior 


"|HE fltandardiKfd cruiser which the Wash- 
ington Naval Treaty has brought into 
being lA a ship nominally of 10, (XX) 
tons, but displacing at least 11,500 tons 
with fuel and feed water on board, 
having a speed not less than 33 knots, and a mam 
battery of eight-inch guns. Vessels of this type are 
now under construction for all the major navies of 
the world. The British program comprises 16 such 
ships, the United States proposes to build right; 
Japan has four on the stocks, France, three, and 
Ilajy, two. Twenty two cniisera of the treaty type 
arc actually under conalruclion, and many more will 
be laid down in the next few years, if current build- 
ing plans mature Hiese figures seem to suggest 
that the type is favored by international naval opin- 
ion, The facts, however, point to the lontrary The 
treaty cruiser is being enveloped, not because of its 
inherent qualities os a fighting ship, but beuiuse cir 
cumstances have made it the recognised standard of 
cruiser power which no leading navy ran ignore 
Praotical naval students are alive to its defects, 
hence the nicknames of “suicide ships” and “tin- 
clads” which have been applied by some critics in 
England to the cruisers now being built there. The 
treaty cruiser is, in fact, the unwanted offspring of a 
diplomatic compromisei. Certain American writers 
dnlare that British opposition at the Washington 
Conference to the scrapping of the “Raleigh” class 
cruisers, of 9,750 tons, resulted in the permissible 
displacement of future cruisers being rais^ to 10,000 
tons, which was far above the average displacement 
of cruising ships then in existence. Moreover, since 
the “Raleighs” were armed with inch guns, the 
maximum gun caliber of future cruisers was fixed at 
eight inches, lliu story has never been confirmed, 
hut It does offer a plausible explanation as to the 
strange sctlon of the Conference la adopting such 
geomus limits of tonnage and gun-power for future 
enrisers. It is, in any event, a smgular fact that an 
intematHmal conference, convened for the purpose 
of limiting naval armament in every way possible, 
should have promoted the building of ships that are 


larger, more powerful and more expensive than the 
vesseU of their type which were previously Hfloal 
'fhe British “Raleighs,” having l)een designed for 
the Hperial «4ervi(e of hunting German ruickrs, wen 
provided with a battery of unusual Hlrenglh to aiiahli 
llicm to <iral swiftly and decisively with ^luh 
rneiniert, and ihi v were further endowed with a 
great radius of action Heni*e ihi ir nlativelv large 
diHpluiTment Howcsct, of the 18 new British 
cruisers that were laid down buhNcquent to the 
“Raleighs,” three were of 7,l(X) tons, and all the 
others of 4,190 to 4,700 tons ( onlemporary Jh|»h- 
nese cruisers ranged from 3,500 to 5,()(K) Ioiih 
Hence the average displacement of cruisers in the 
pre Ckmferenc'e period was not bImivc- fMHK) lon^ 

In deciding to increase this average by 1,000 tons, 
the Conference ex|»erts can hardly have foreseen the 
consequences of their act The inaxiniuin tonnage 
lunit has inevitably become, in prnclic'i, the iiuni 
mum, for as soon as one power started to build 
10,000-ton cruisers, the olhir powers were roin- 
pelled, in self defense, to follow suit As a result, 
scores of sliips that would ordinaril) have reniaiiied 
effective for years to come, have I»een prematurely 
rendered obsolete, while the cost of rruiser lonstrui.- 
tion has risen by at least 3i percent Nor is this all 

Treaty Cmlacr Not Adequately Armored 
Previous to the Conference ihire were only 25 
cruisers being built, ten of these being American, 
nine Japanese and six British — the latter repn^sent 
ing the residue of war-time programs. Since the 
Conference, however, no fewer than 19 new cruisers 
have been laid down and authorized Of these, 15 
are British, 12, Japanese; nine, French, eiglil, 
American, and five, Italian In the face of thest 
figures it is impossible to deny that the Washington 
Treaty has tended to swell the volume of niw cruiser 
eonstruction instead of diminishing it Since 36 of 
the 49 post-Trealy ships are of the 10,00()-ton rlas% 
It IS evident that this class will predominate 
The “standard” displacement spefiRed in tlie 
Treaty is misloadmg, in that it does not include any 


fuel or re‘»ene feed-waler, lw*o item** which together 
limy aifount for 1,5(X1 ton-i licnie the true weight 
of a Treaty cruiser as ready for sea is likely to be 
11,500 tons, a figure approaching the displacement 
of many a pri dnadnaught battleship Hut, whereas, 
the old mixed cfllilier baltleship (arried a large 
amount of defensive armor, the Treaty iruiser is 
signally deficient in this very important attribute of 
proledioii Admiral von Tirpilr who inspired the 
design of the German Imtlle i niiserH present at Jut- 
land, used to sttv that the firnl requirement of a war- 
ship was that it should remain afloat and keep its 
fighting (qiiipmeni intad to thi lust moment This 
principle was certainly einlKidipd in all the German 
ships built during bin administration Siifh units os 
the Goebe/i, the Sfydlitz and the Drrjlkngfr came 
within nirn'*urrnhle distance of the ideal of unsink- 
ahility In the Rntihh battlecruisers, on the other 
hand, hull proteiiion hud been sai rificed to speed 
and giin power No impartial student of the Battle 
of jittlund fan doubt which of the rival theories vin- 
dicated itself in that engagement 

In the case of the Treaty cruiser, the naval de- 
signer IS up against a haflBing problem He is asked, 
first of alt, to provide for a speed of at least 33 
knots, which entails great length and the installation 
of a very high powered steam plant He must 
further allow for a batter) of not less than eight 
eight inch, 20 ton guns, besides an adequate number 
of anti ain raft pieecs and li>rpi do tubes Spare and 
weight mubl also be reserved for a large fuel supply, 
and for the acromniodation of some 800 officers and 
men Even if the attual displacement of the ship 
1 h taken ns 11,500 tons, it follows that, after all 
these requirements have been met, a vrry slender 
margin will he left for protective devices Even a 
partial waterline bell of armor thick enough to resist 
shot of medium calilier will be out of the question 
The ideal protection for smh a ship would !>« a 
vaulted deck completely en< losing all the interior 
Bpac'es and having a thickness of four iiulics over 
siifh vilol parU as iiui(hiner\ and muga/ine spaces 
but the weight would, of < nurse, be prohibitive 
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SPANISH PKFTRFATY CRUISFR “PRINCIPF AIFONSO* 

Aorr al Jtapi it mrt 7 8SO iom full I a1 fJHX) i ni S/e d 3J /icM Armor to thrt inch on nidca one to l^^tnch on decks 


Prnliably tlie l>est that i in be done to work in thin 
hnn/ontil platiiit? on the witrrlino amidships, asM) 
ciuted with «<UlI decks over the magazines 

hrihrs and in^ims hut even at its slronp^est point 
this ddensi would l>e {Mnelrul le hy th( six inch 
at medium raiipe and by the pir,litin<h ,^un up to 
extreme f ghling distance Itwiuld hiwivrr Mnt 
lh< purpe sc of diM:(uraping th« use of the lai^e 
capiniv high expl isivf shill 

rhr frcaly c ruiM.r would still have insuAkiint pro 
ti I li ) 1 I v( n if the shij s it hud to in< ( I in battle wi re 
armed with hx inch guns But it must Ic pared 
to encounter advi rsirus which are arnii d like ils«lf 
with th( eight in<h gun a weapon disthaiging 2id) 
pound shells with a velouly of i(KK) foot seconds 
ar d a inurzie energy alnn si thrice lliat of the six 
imh pieci It has on cfTMlivi ringi if at least 
If 000 yards The latest Fluwick eight imh SO 
caliber model is rredited with a firing rati cf five 
rounds a miiiuti but in sinss t f a* lion four rounds 
a minute [>er gun fiom twin me unted guns probably 
represents the hif^hcst rale attninal It A Ircaty 
cruiMT should ihu*. It able to disthirgc J2 ei„lil 
inih shells a minute making a total weight of 8 120 
pounds 

The artillery power of these ships is indeed ex 
iremely formidulh, a fact that linngs into sharper 
contrast thur shoitcnmiugs m the matter of protec 
tion Ihc ivcrige lattkship thiugh presenting a 
big target, ib abh to endure a greet deal of ham 


iiicnng without being placed hors de combat, beoaUbC 
lur vital parts are behind stout armor and pro 
jeciilos that hit her in other places would Ik unlikely 
to inflict fat'll injury But the Treaty cruiser is in 
1 very different category 

Diagrams of ihi french Duquesne a typical ship 
(f this (lass show that nit re th'in four fifths of the 
Ictal hiiplh of hull is (I wdtd with magazines and 
machinery Therefore a projectile binking the hull 
anywhere save at the bow or sii rn would lie liable 
t 1 cause severe and possibly fatal injury The 
Duquesne herself is leporUd as having U/ inch 
armor on the sides and the same thiekmsb on the 
gun turrets It is doiil iful whether this platitif, 
would lie proof against the splinters of an eight inch 
shell, it iH utterly useless as protection Be^ainsl direct 
hits (ven from small c ililer gunb 

Vulnerability to Torpedo Attacka 

As for the unchiwiUr proletlion of Treaty cruis 
ers the opinion of Sir ( eorge Thurston, a well 
known British designci miy be quoted \X^ntJDg last 
year in Brassiys Naval Annual he said The 
inUnor of suth a enii'K^r is so fully occupied by 
Ifilirs, machinery and magazines that it is not 
humanly possible to provide by bulkheads water 
liphl eumpartmentb or other methods of underwater 
piulcetioii immunity fnni torpedo or mint attack 
fherefore while in the interest of ordinal y softly it 
is advisable to keep the vilils as far away as possible 


fiom the sides and to subdivide to the fullest 
possible extent, it must be recognized that the ex 
plosion of a lirge mine or of a torpedo with a 
jcweiful warhead would, in the majority of cases, 
utterly wreck and destroy the vessel ” 

Fvi ry ship of war is expobcd to the risk of debtruc 
tion but hitherto it has always been the practice, in 
vessels of major tonnage to minimi/e this risk by 
allotting a substantial perrrntage of the total dis 
plsecment to proteetive devices Fhis policy is a 
wise one from every point of view A fighting ship 
tluit cannot survive a reasonable share of punish 
mint IS not worth her exist It is difficult to escape 
the conclusion that the design of the 1 reaty cruiser 
IS fundamentally wrong IhebC ships are simply 
speed maihines vulneiable to a degree unprere 
(kntecl, and with the lictieal advantage of powerful 
armament neulialized by inability to resist a single 
well placed salvo Yet each will cost from 12,500 
000 to 15 000 000 dollars, and — what is of inhnitely 
giealer moment— the lives of 800 men will be in 
volved in the fate of the vessel 

The Treaty cruiser 1 % in effect, a hybnd type, 
brought into existence under abnormal circumstances 
Hire, surely, is «ne bodion of the Naval Treaty that 
stands in uigent need of revision It should be one 
of the aims of the next disarmament conference to 
limit the displacement of future noncapital ships to 
000 tons or less and their armament to six inch 
guns 



BRITISH PBriRFATY CRLISFR ENTERPRISE" 

yormal t/np/act mnt 7 tOO tons full load 8 800 tons Ltngtk oner all, 570 leet Speed, 33 knots Side armor M tAraeiacA, decks onesnek 
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A DEMONSTRATION MODEL OF THE PARACHUTF 

Thu lUiutration serveg to dfptct the relatiotuhip between the parachute and the air* 
plane which it lUpportMt particularly as to the fastening between them 


THE PARACHUTE OPENING IN Mil) AIR 
Dropping at an estimated rate of 38 feet per second, the airplane was brought to earth 
safely by meafu of the parachute shewn tn the act of opening 



JUST AFTER A SUCCESSFUL LANDING 

Although the under^-carrtage uas said to be slightly damaged in the inutal test, all 
concerned expressed theu hopes for the ultimate success of the device 


THE PLANE. THE PARACHUTE AND THF PILOT 
This photograph shows the Mrachutr piled on the fuselane after what u said to be the 
first \ucce%iful landing of n plane by means uf a parachute 


Parachute Garries Airplane to Earth 


The first landing of a plane, supported by a parachute, ever made m the 
United Stales, was reported recently The pilot, R Carl Oelsn of tlie San 
Diego Naval Air Station shut off his motor at 2,^ feet altitude but, it 
Is said, made no attempt at gliding The plane landed m one minute and 
six seconds after falling at an a\erage speed of 36 feet per second. The 
descent appeared rapid at first, but whs checked as the parachute opened 
The plane then swung from side to side, but as it approached ihc earth 
Its descent became steadier The plane and parachute settled to earth in 
a slight hollow, suffering some damage to the landing gear The final 
speed at which the plane landed was esiiinated to be eonsiderably less than 
the average speed. The application of the parac hute to the support of the 
entire plane is the joint indention of Harry B Doucett, Chief A\iation 
Machinist’s Mate at the San Dirgo Naval Air Station and of H R Russell, 
maker of the so-called Riissrll parachute Lieutenant P D DonnoHy, also 
of the San Diego Air Station, predicted that the tests would lead to the 
design of aircraft in which the passenger compartment would be detach- 
able, so that in the e\ent of serious accident m the air, the pHoi would be 
able to deliver the whole compartment safety to earth In the experiment 
described, plane, pilot and equipment weighed about pounds Tho 


parachute wiighcd about sixty pounds and was SI feel in diameter The 
plane used in tin lent was spiM tally rcliuill to strengthen the midship section 
of the fuselage which would recei\e llie greatest strain as the paruthute 
opened The parat hute was inslalNd in such a manner in the fuselage 
that It could readily be disengaged b> the pilot It was designed to be 
carrud liaik by the wind, then opened and swung upward by tiu uir pres- 
sure until it OCX upird the position shown in ihc photograph of (lie model 
A special < radio of steel and aluininuni wu'i built into hiuvy ctnlcr wing 
struts The size of the parachute was dctennim d from previous expert 
enee, to gne a landing speed of not more than tw< nty fret per aetond 
As an ixlra prctaulion the landing gear w is strengthened to withstand an 
unexpectedly severe landing shock The expt ninent is iindoubtidly inter 
esling, hut it cannot he said to |>e ronclusue In the most diuigeroiis aenul 
difficulties, such as when the plane stalls a short distance from the ground 
and giios into a spin, there would lie no lime to ust the parachute At 
greater altitudes it is much simpler for the pilot and erew to jump in 
individual parachutes Bui for commercial cruft Lurrviiig several passen 
gers uinermd in parachute jumping the development is not without interest 
Wo may expect to heor more of this dcviie in the future 
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The Excited States of Atoms 



ANY of ui who count our6cl\r8 huII 
)oung remrmbrr ihc definition in our 
text books of cliemistr\, "‘Atoms are 
iho indivisible toiiNtituents of matter ” 
It IS said that u >nuiig •^Indent, who had 
buldl\ suggested a possible subdivision of atoms to 
< xplain some phenonn non and was sharply remind 
ed by Lord Kelvin that the \rrv word atom is the 
Creek for indivisible, npliid, ‘There you see the 
disadvantage of knowing Gretk ^ 

We now know that c\( ry ulom is a (oniplex struc 
ture, (onsisling of a positive electrical charge of 
known amount and a definite number of negatively 



By Karl T. Campion 
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is disturbed in various ways. Only a few of the 
simpler and more striking effects of such disturbance 
can be discussed in this brief space. 

Most fruitful of all methods of studying atoms 
ban bc'tji the exam mat ion of the light which they 
emit under various btimuli, together with the con 
V( rso hludv of the kinds of light which they can 
absorb under various cunditions 

Light passing through a slit may be brought to 
a focus by u lens, ho as to < usl an image of the sht on 
a Hcreeii If a transparent pnsm is interposed, the 
light ravs are bent, different colors or wavelengths 
of light being lient differently, so that there are os 

FIGURE 3 

Rb.ow* Grotrimn diagram of 
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■ ■ ■ — fhoaono/ fine* jnaw rmui- 
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sJlow that light IS emitted or absorbed by the atom 
only as it changes Its internal structure from some 
one of these states to another. This can be illus- 
trated by the so-called **Grotrian** diagram of hydro 
gen. Figure 2. 

The heavy honiontal dashes represent the possible 
states of a hydrogen atom and the vertical position, 
or level, is proportional to the energy contained by 
the atom in these states The state of least energy, 
which we can take ah the aero energy state, is t^ 
^normal" state of the atom, that la, the state in 
which all hydrogim atoms are found unless some 
source of energy is actmg to increase their energy 
to that of the other stains, which are called the 
* excited** states. The differences betwe en these 
stales are known to be due to diffcienoes in the 
arrangement of the electrons which exist outside the 
nucleus, probably in the shape and sise of their 
elliptical orbits In a hydrogen atom there ts only 
one e|ei4ron, so that each of these states corresponds 
to Hoine one of the possible orbits of this electron 




charged electrons arranged around the positive 
charge, and probably moving in orbits like planets 
around a sun 

Another old and rather deeply rooted idea is that 
an atom ts an entity, possessing always the same 
definite specific properties. This concept, like that 
of the indivisible atom, has had to be discarded 
We now kituw that every atom is capable of existing 
in ail infinitely infinite variety of states which may 
differ markedly in chemical and physical properties. 

A well established iiirthod of investigating any 
object IS to stir it up and then see what happens 
In dealing with atoms, which cannot be seen, this 
IS the only available method of examination All 
our knowledge about atoms has come through the 
finding of B consistent line of interpretation of what 
happens when matter (a complex structure of atoms) 
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Lrolrian diagram of the energy states of hydrogen 


FIGURE 1 

Asovi (a) Diagram of tpec 
trum of hydrogen wouing 
senes of lines 1, 2, 3, el cetera, 
in ultraviolet, teries 4, S 6, rl 
cetera, in the visible and near 
ultrm^ft, and series 7, H, 9 
rt cetera, ui infrared Th* 
duitancet from the lift are 
pro/wrtiorui/ to light vibration 
frequencies Fif arc / (bl 
Hortion of the spectrum of 
iron The numbers are wave 
lengths in unUs of OJXMMHtOOl 
centimeter The extreme left 
end of the jp«c/rwm /irt in 
the violet end of vinblr region 


many separote images of the slit cast on the screen 
os there are different colors of light in the source 
If all wavelengths are present, os m light from an 
incandescent solid, ihew^ images merge into one an- 
other, side by side, and the result is the familiar 
continuous or rainbow npetlruin. But if the source 
of light 18 a luminous gas, then only light of certain 
definite wavelengths is found to be present and there 
IS a corresponding set of images of the slit, each 
in Its own color and in a position on the screen 
which depends upon its wavelength. Thu set of 
colored images is the “spectrum** of the gas. If the 
screen is a photographic plate, the arrangement de- 
scribed above is a spectrograph— capable of giving 
a jiermaiient photographic record of the spectrum 
The spectrum of a gas is an extraordinarily def- 
inite thing, absolutely ciiaractCTistic of each partic- 
ular gas Some spcitra are very simple, others are 
very complicated. Figure 1 (a) shows the simplest 
spectrum, that of hydrogen, and shows that the spec 
iniin winch the eye can see is only a small part of 
the entire bpectruin which can be investigated photo- 
gruphiiallv, or by other methods. Figure 1 (b) 
shows a small section of one of the most complex 
spectra, that of iron vapor 

The remarkable definiteness of the spectrum of 
each kind of atom at once suggests something very 
definite in the structure or behavior of the atom 
These “somethings** are the “stales” of the atom, 
and experiments of the sort to be described later 
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In the nonnal sUle this orbit u very smalU the 
electron remaining always close to the nucleus (about 
one hundred millionth of a centimeter from it). 

The states of larger energy correspond to larger 
orbits, and the increased energy is due to the work 
done in pulling the electron to a greater distance 
from the attracting nucleus. The doited line at the 
top iH the state in which the orbit is so large that 
the electron flies away and u lost to the atom The 
most strikmg feature of the atom u the existence 
of these discrete states or orbits, instead of all varie- 
ties of orbits as are possible in gravitational mo- 
tions. 

Everv change of an atom from a state of higher 
to a Htatr of lower energy is atx.’ompanled by the 
emission of light whose vibration frequency (the 
reciprocal of the wavelength) is directly propor- 
tional to the difference in energy of the two states 
Thus, if ITj and IF, are the energies of the two 
Hlate^ the change from state 2 to state 1 gives nse 
to the emission of light of frequency v given by 
IFj — IF, hy where h is known as Planck's 
constant. Thus we see that in changing its state, 
an atom radiates in the form of light the energy 
which It loses in the change. If it changed from a 
low to a higher energy state, the oorresponding 
amount of light energy of the frequency musl 
,be absorbed from the agency which causes the 
change. 

With this explanation, it may be seen to be pos* 
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Mible to unra\«L a cojiiplicaled npecirum so at* to 
find out jurtt what energy states must be assumed to 
exist in the atom in order to art ount for the observed 
spectrum For instance, the spectral lines marked 
I, 2, 3, A — in Figure 1 (a) are due to transitions 
between energy states as indicated by the correspond 
ingly numbered diagonal lines in Figure 2 The 
notation S, P, D, F, et cetera, has a significancr 
which 18 most simply stated by saying that, usually, 
only those <hanges of state owur which are between 
adjacent columns, that is, from S to P, D to P, P 
to D, et cetera, but not S to F, et cetera* 

Figure 3 shows a portion of the similar Grolriaii 
diagram of the stales of mercury, with a few of the 
(iiangcs of stale which produce the prominent lines 
in the mercury arc spectrum denignatid by y, g, b, 
u V , and so on, aiTording to the tolor or ultraviolet 
ciiaracter of the light emitted in the change. The 
numbers correspond to wavelengths of the light in 
units of one hundred millionth of a centimeter. 

Atoms Absorb and Reradlate Ligbl 

We now pass to another phase of investigation by 
which the validity of this energy slate explanation 
of spectra has beim placed on a direct expenmenlal 
basis. From among numerous types of experiment, 
two of the simplest and most significant are the 
following 

(1) Optical Excuation (Figure i..) Ordinary 
mercury \apor, for example, can only absorb light 
of wavelengths corresponding to transitions from 
the normal state, os shown by the various sjicciral 
lines in the senes 1, 2, 3, el cetera, and 4, S, 6, 
et cetera, in Figure 3 To all other light the normal 
vapor IS transparent Suppose that a bulb rontain 
ing meniiry vapor is placed in a beam of ultra 
violet 2336 light (that is, light having a wavelength 
of 2536 ten millionths of a millmielcr or Angstrom 
units), c-oming from any convenient source smb as a 
nearby mercury arc. Some of the merturv atoms, in 
absorbing this light, are “cxcilid" to the stale a, 
whence they sooner or later revert to the normal 
state and re-emit the 2536 light Thus the mercury 
vapor absorbs 2536 light and rcradiales it in all 
directions. This reradiated light, called “resonance 
radiation," has been extensively investigated by R 
W Wood. 

If mercury vapor i^ illuminated hy violet light 
4358 nothing happens, sinc'e the mercury atoms in 
the normal state cannot absorb it But if illumi- 
nated iimulianeoMly hy 4358 and 25.'J6, then there 
is emitted hy the vapor light of the four wavelengths 
5461, 4358, 4046 and Z536 as a result of the follow- 
ing prof^ess- first, mercury atoms are excited to stale 
a hy absorbing 2536 light, second, these atoms now 
in sUte a are able to absorb 435B light and some of 
them will do so, yielding excited atoms of sUte 6. 
Prom states a and 6, there are possible the transi- 


tions tu loHcr energy stales wliuli t iiiit tin liiiii 
spectral linea mentioned above In a Miuilar way 
the various energy stales may lie oplirally rxiitrd, 
one hy one, and the Grolnaii diagram vcDficvl step 
by step 

(2) Excitation by Electron IwiMut A not her way 
of supplying energy m definite ainounts lo atoms 
IS to bombard them hv elet irons whose kinclic • nergy 
IS controlled in the following niHiiin r 

In a gloss or quarU htilh a filament K is heated 
lo incandescence bv current from a battery A, and in 
this condition it emits elcxlrons which are drawn to 
a perforated gauze G by applying Intwe^ii K and G 
a \ ullage V from a battery B Many elecirons puns 
through the ojienings in the gauze and collide with 
atoms of gas If tlie voltage V is large enough, 
this bcnnbardinent suffices to change the utoins from 
their nurinal to their various excited states, and in 
returning to their normal states they emit a spix 
tnim, which serves to identify the Hlales lo which 
they have been changed by the hombardment This 
HpcH'truni IS examined by concent rating the light 
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which IS produc*ed on the mIu of u h|MHtrogrM|>li, bv 
means of a lens L 

The exjiennieiital proc:edure i*^ lo me rcunc ihe 
bombarding voltage V in small and exumint 

the sjiectrum at each step In c use the bulh conidiiis 
nienurv vapor, for example, no light at all is pro 
dueed by the hombardment if V h less lliaii 1^9 
volts At this voltage* the line 2'>,l0 apjH'ars m the 
spectrum, but no oilier line apjwars (excvpl faintly, 
due lo complicating phenomena) nnlil the voltage 
IB me reused to 0 7 volts, at which ihr line I8V9 
appears Similarly llie other line^ apfieur cmi hy 
one os the voltage is raituxl until, at 10 4 \olls, the 
entire arc spectrum is present 

Now the kinitii energy of an clcMlnni whuh has 
moved through voIk h en-.ily lalcnlalc'd, and 
when this is divided by Plane k’« ionsianl h we have 
exartly the frequcnciv corroponding in 25.16 light 
Similar calculations give tlie other lines of the incr 
eury Bpectrum, and some of these are indicated ic' 
the right in Figure 3 Thus we liave made a dircci 
measure of the energies of the various stales of 
mcaury aud venfied die energy stale dingrum which 


was Miggt*sUcl lo iiiterpnt tin s|)Cilriini Similar 
*4tndieH of other ga&cs and vapors have been made. 

A Hern's of brilliant investigations, principally by 
Kruni k and his pupils in (^ottiiigcn, has disclosed 
the fa« t that the i nergy NlorcHi up in rxc ited atoms 
may he used in other wu\s than to produce light, 
and this diMoviry will donlHhs^ have wide appli 
cations in ihtinistry and in the art of illuminaliou 
A single illiiHlratinn, taken from work done in 
Princeton hy Professor Taylor unci his collaboratOns 
will sc'rvi to suggest the posHihililies of this discov 
ery in < hemislry 

It iH well known that hydrogen, 11^, and oxygen 
O , when iiiixc*ii, ilo not i oiiihiiie unless ignited, and 
then they lomhiiie with explosive \iolenrc. to form 
water, lIjO But they may hi* olherwihe united 
through' the age in v »>f excited atoms an follows 

In Figure 6, QQ is a quartz tula’ A glass tube 
GG IS provided with nn rc iiry electrodes MM and 
evai iiuteci Oxygen and hydrogen gases are made to 
stream through the quart/ lube and a mercury arc 
18 mainlainecl in the surrounding tube Although 
the oxygen and hydrugf*n in the quartz tube are in 
teiiHcly illunitiiHted hy light from the mercury arc, 
they are unuffected there hy sinee they are transparent 
lo those wavelengths of light supplied hy the mcr 
ciiry art, and thus absorb no energy from it 

What Is PhotfM*aUlysis1f 

If, howe\er, the oxygen and hydrogen are bubbled 
through mcniiry, hh at A, so that they carry alonp 
with them a litlk mercury vapor into the quarti 
tuU , the gases emerge i*oiiibiMed in the form of hv 
drogrn pc ruxidi , II.O. Tlie uclinn is this the mer 
Lury atoms within tin quartz lulie absorb the 253f 
liglit from the inennry arc and arc changed In ihf 
ixtili*d stole II Figure' 3 If a mercury atom while 
111 this excited slutc inllides with a hydrogen mole- 
cule, Its energy mav be Iraiisfi rrecl In the moleciik 
and IS Millie lint to spin this molecule into two sep 
arale atoms In this atomic state the hydroger 
.Moms arc able spoinaneoiisly to start the re^etior 
which leads lo the production of hvdrogen peroxide 
file nnrciirv vapor ('merges from the reaction un 
i hanged 

Tins “photoc ulalylic '' mnioii is typical of many 
others, such as that of chlorophyll in leaves to rrn 
der sunlight cITi'ciue for plant grciwth and that ol 
“^'nsiii/ers’' m phoingraphu work The discovery 
of the reason for thene mlalylu k linns will doubt 
hsis expedite their appln ations to manv iiM'fiil pur 
poses 

It IS rcali/ed that so liriif a "iirxey a- this ennno 
l>c' complete It ih Imped onl\ that it may serve ic 
disclose one dinx-tion of rcveul research in this im 
imrlant branc'h nf atomic physus and to suggest lb 
point of view, the methods and the possible applira 
lions of this work 
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Our Point of View 


Lnjust Censure of the 



L were filled wilh amazeincnt and in- 
dignatiun on reading the hndings of 
the Robton ins^icc tors of the United 


Staten Sleainbout Iiivtiettum Service on 

^ the milking of tin S U, an recorded iii 

the daily jircns Althougli the meatnboat lUMpertorn 
found that, os the result of In r dibubcying the rules 
of tlie road on die high seas the City of Ronu* 
caused the loss of a iiuvy ship and the death of 
thirty-three officers and men of the Navy, they im- 
posed an amazingly slight penally by •iu<i|>ending 
the captain and the male of the law breaking ship 
for only nine nionlhs If the extent of the |)eimlLy 
IS to be taken as a mcasv^^ tif the gravity of the 
offense, these sUamboat insfiertorfi cannot l>laine the 
public if It believes that they have a ,very slight 
regard for the sanctity of the Internalional Rules of 
the Road on the high seas. 

Hub IB bad enough, hut when these gentlemen 
proceed to cost a slur upon the ill fated officers of 
the ship who were sent bo summanly to their death, 
they are insulting the Navy of the United States and 
are doing grave dishonor to heroic men who died in 
the faithful performance of' duty Just luten in this 

^We are satisfied,’* nay the inspectors, “that had 
the officers on the 5-5/ been under the jurisdiction 
of thu service, action would have been taken against 
tbeir license had it been possible " There is a aug 
gestion of spite and a very strong flavor of gross 
imperlinrnce in thu statement Whatever the steam 
boat inapectoTB may think of the International Rules, 
the officers on any Court Martial or Court of Inquiry 
held in our Navy have and always will have for 
these rules a most profound regard. And judged bv 
these rules, not only was the navigation of the 5 Ti 
abaolutcly correct, but if she had changed her 
course or in any way maneuvered to avoid the Ci^y 
of Rome, os the steamboat inspectors suggest she 
should have done, her officers would have been guilty 
of a direct bnath of the law — as we shall now show 

Article XI\ of the International Rules reads 
**When two steam vessels ore crossing, so as to in 
volve the risk of collision, the vessel which has the 
other on her own starboard side,** in this rase the 
CUy of Rome, “shall keep out of the way of the 
other” 

Article XXI “When by any of these rules one 
of two vessels is to keep out of the way, the other,” 
In this the S 5L “shall keep her course and speed ” 

When the ship whuh is obeying the rules sees 
that the ship whicii is breaking them is coming so 
dose that the risk of collision is great, then and 
only then is she justified in not keeping “her course 
and speed” When the S '>/ naw that the Cuy of 
Rome was making collulon imminent, she endeav- 
ored to turn away, for when she was raised her 
rudder was found to be swung over to starlxiard 

Hie International Rules of the Road are based 
upon crnluTies of experience, and they cunslitutr 
one of ihu greatest safeguards to life at sea If 
the Steamboat Inspection Servu*e of Uo*ilon lakes 
upon Itself to suggest that the navigating officers of 
ships should do anything else but most rigidly ob- 
serve these rules, we think It is about time that this 
local steamboat iniperlion service be itself subjected 
to very drastic inspn tion 


Six Years' CMI Supply Left 
Till- preliminary report to President Coolidge of 
the Federal Oil Conservation Board, reiintly made 
public, Ha>s that in the proved oil sands of the 


United States there is sufficient oil to keep the United 
States going for only six years. Hence the Board 
emphasizes very strongly the need for taking imme- 
diate measures for oil conservation 

111 creating the Board, the President called in 
four members of Lis Cabinet namely. Secretaries 
Work, Hoover, Davis and Wilbur, representing re 
bpeelively llie Departments of the Interior, Com- 
merce, Labor and the Navy A more authoritative 
Board could not exi^^t, but in order to give to its 
findings the highest industrial and financial author 
ity, invitations were sent to the large producing, 
refining and marketing companies of the country, 
who gave full cooperation in securing the required 
data Moreover, some of the moat expert engineers, 
geologists and owners read papers at the various 
meetings of the Board, that showed an evident de 
sire to bring out all the facts and make a frank 


Maintain tha Treaty Navy 
There it one outstanding policy for the 
nation to follow with regard to the United 
States Navy, and that is to furnish suffi- 
aent appropnetions to maintain the Navy 
in the rank assigned to it by the Treaty 
of Washington, This rank is detenniiied 
by the formula “5-5-3** ae applied to Am 
three leading navies our own, and thoee 
of Great Britain and Japan. Save for 
the annual outburst of our venerable 
fnend, Rear Admiral Rodgers at the 
Williamstown gatherings, our naval offi- 
cers have accepted the Washington ratio 
and are now bending tbw efforts to main- 
taining our Treaty Navy in a high state 
of effidency. This is as it should be, and 
m connection with the Navy Day cele- 
bration they can do most valuable work 
by impressing upon our dtisens that the 
Navy it our first arm of defense, and ffiat 
so Iwg as we maintain it on a par with 
that cl Great Bntein, both as regards 
nuterial and personnel, our interests upon 
the high seas will be ^y secured. 


statement of opinion Hence the report, which is 
signed by the four rabiriet members above men- 
tioned, IB a document of the very highest authority 
In these days of propaganda, it is refreshing to 
receive a document dealing with a great national 
problem, whose statements may be acrepted without 
a shadow of a doubt as to their truth and im- 
partiahty 

The findings are fully in keeping with the facts 
which the Scienlific Ainernan has brought out, dur 
ing the post few months, in its articles on the oil 
industry The report slates that the total present 
rc-serves in pumping and flowing wells is estimated 
at L'>00,(XX),000 barrel But in spite of this vast 
resirve, it is estimated that, theoretirallv, the supply 
of oil rnnnot be esiimaied to meet the demand of 
the United States for more than six consecutive 
years 

Perhaps the most important part of the report 
IS that which deals With unrestricted drilling and 
the great waste which attends it The facts which 
we unearthed in our own investigation of the prob- 
lem are fully indorsed In some cases indeed they 
are exceeded, as for instance when we read that m 


the Cushing field in Oklahoma the waste of gu 
amounts to 300,000,000 cubic feet of natural gaa 
per day or 100,000,000,000 cubic feet a year, which 
the report affirms is the equivalent of 5,500,000 tons 
of coal 

The Board emphasizes the need of cooperative 
drilling, but it evidently considers that this should 
be done by mutual agreement among the leaders of 
the industry and not as the result of direct legisla- 
tive action. With thu policy we are ui entire agree- 
ment, although It would be well for the oil industry 
to realize that unless unrestricted drilling u stopped, 
CongrcM, in sheer defense of one of the nation’s 
most valuable war reserves, will be under the neces 
sity of taking direct control by Icgulative enactment. 

Alfred Ely Bmmch 

September the first of the present year marked 
the centennial of the birth of Alfred Ely Beach, who 
for nearly half a century was the editor of the 
Scientific American. Although bo was but nineteen 
years old, young Beach was not without antecedents 
and experience in such literal^ work, for he was a 
nephew of Ben Day, the founder of the New York 
Sun, and was also the son of the second owner of 
that paper, furthermore he had seen a few years 
of active work on his father’s staff 

Young Beach's life opportunity came in 1846 
whet» he learned that the Scientific American was 
for sale and he immediately wrote to hu former 
schoolmate, Orson D. Munn, asking him to come to 
New York with such capital as he could furnish 
and share in the new and promising venture Young 
Munn acted quickly, for he at once gave up his jolv 
married, and came to New York with hu bride 
Thus was formed a partnership which lasted for 
fifty years The Scientific American, under the care 
of its young owners became the Mecca for inventors. 
Reach possessed a keenly inventive mind and was 
always ready to advise and assist gratuitously any- 
one who was working upon a promising device 
Hence Munn & Company were the early confidants, 
advisers and friends of some of America's most dis- 
tinguished inventors. The writer has he^rd Mr 
BcaLh, in hu later years, tell of one of Edison’s 
visits to the office, when the inventor placed a small 
box provided with a crank upon the editorial desk. 
At Edison’s request Beach turned the crank, when 
he was startled to hear a voice issue from the box 
exclaiming, “Good morning, mr, how are you?” 

Mr Beach was himself a prolific inventor and 
among hu own inventions, perfected when he was 
not yet of age, was a typewnter which embossed 
the letters on a paper tape for the blind to read. 

Learning that the British Postmaster General was 
developing a scheme for transmitting the mails 
through pneumatic tubes, Mr Beach devised a tube 
and earner which would not merely transmit mail, 
but would automatically collect it from the street 
letter boxes en route Then, in 1869, he obtained 
a charter to build such a tube from the Liberty 
Street Post Office to the Harlem River, but with the 
proviso that there must be no npping up of the 
street This was never built, but to meet these con- 
ditions he devised a hydraulic tunneling shield and 
by its use he built a full-siccd experimental tunnel 
beneath Broadway from Warren Street to Murray 
Street This tube remained in existence, though 
blodced up, until the construction of the B M. T. 
Subway a few years ago. These and other inven- 
tions of less importance show that, like Seldon, Mr, 
Beach was a pioneer inventor. 
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Mars Again Our Neighbor 

Recent Photographic and Other Investigations With Instruments Instead of the Human Eye 
Confirm the Majority of the Conclusions of Lowell Concerning Mars 

By Henry Norm Ruasell, Ph.D. 

Profnsur of AatroDomyt Prlnreiou (JiuTersity 
Reaearch Aaaociate of tbo Mu Wilson Obacrvaiuiy of ilie InntitulioD 


H IHE principal astronomical event of No- 
vember this year is undoubtedly the 
opposition of Mars, which occurs on 
the fourth at 4 a u , Eastern blandard 
Tunc 

All through this month, os through October, the 
pUnet will be the object of intensive studies of 
vaned sorts, for the opportunity which the oct^sion 
affords is a good one Although not quite so close 
to the earth os m 1924, Mars in more favorably 
placed for northern observatories— being in Anrs — 
and some 15 degrees nortli of the celestial equator. 
His dtstonce, which at his closest approach on Octo 
her 27th is 42,500,000 miles, increases gradually 
and, by the end of November, reaches 52,000,000 
miles Even so, he is closer for almost the whole 
month than he ever comes at an average opposition 
This mokes him a brilliant object His greatest 
brightness at the beginning of the month corresponds 
to the stellar magnitude - 2 1, that is, he is of nearly 
twice the apparent Lrighlness of Sinus and just about 
equal to Jupiter Uy the end of the month he has 
lost half his light, but he slill exceeds all the stars, 
except Sinus. His northern declination makes him 
nse early — ah 5 10 pm on the first, and more than 
two hours before this on the 30th, and he is visible 
practically all night 

With the telescope, Mars presents a disk which is 
fully 20 seconds in diameter at the month's begin- 
ning and nearly 17 sei'onds at its close With a 
magnifying power of 100, be looks larger than the 
full moon — although tins would not be recognised 
by the novice, since objects seen directly in the sky 
impress the eye as being a good deal larger than 
ihoie which, when \ icwcd telescopically, arc of equal 
angular subtense With good atmospheric condi 
tions, considerable surface detail should be seen on 
a disk of thu size even with telescopes of moderate 
dimensions. 

New Lif^t on Mara 

Hie season on Mara during this month corresponds 
with February upon the earth — that is, the southern 
hemisphere is m the latter part of summer, so that 
the south polar cap — which alone is visible to us 
since the north pole la turned awav from the earth — 
should be far advanced in its shrinkage and should 
appear as hardly mure than a little white dot, if 
indeed it has not wholly vanished 

Mars IS the object of so much, so general and so 
reasonable an interest that it may he appropriate 
to review our present knowledge and our hopes for 
this year's observations, even though most of what 
is said here has been said before in these columns 
at vonous times. 

For many years, the study of Mars proceeded 
mably by means of visual obMrvation of the details 
of Its surface. These showed, more than 200 years 
ago, the seasonal changes of the white polar caps 
and the existence of permanent darkish and greenish 
areas mottling the planet's niddy surface. The 
work of the lost 50 years added the recognition of 
the faint, narrow and elusive ^canals” (fine almost 
linear markings which cross both the light and dark 
■rets), seasonal changes in the intensity and hue 
of some of the dark markings, and also led to the 
detection of occasional white spots lasting for a 


very few days at most, which strong!) buggesled 
clouds 

The theory that the polar caps were snuwfields, 
that the dark regions were areas uf vigetation and 
that the canals were narrow plant covered areas in 
the reddish deserts, irrigated b) water courses nal 
ural or artificial, gave a consiMnit actounl of these 
phenomena, but in spite of this, there was mmh 
screpticism about it, for no satisfuf inry proof of any 
part of It was forthcoming at a time when the eye 
was the only “instrument" employed 

Within the last few years, hoMevtr, the Martian 
problem has taken on quite a new aspcit, for new 
and powerful methods of obserxalion have been 
applied. Photography — with steadily nuriasing 
success as lU technique improved— has obtained di- 
rect evidence, free from any quesiion of personal 
equation, of the reality of the more prominent 
canals, the seasoiml changes of the dark ureas and 
the exutence of occasional clouds 'i hr use of i idor 
sensitive plates with screens of different colors, has 
brought out a wealth of facts, not yd fully inter 
preted, which show that the toniraM of the various 
features is greatest in red and least in violet light, 
and suggest strongly the existence of an atmosphere 
upon Mars, less m quantity than on the earth but 
sUll considerable 

Anhnal Life May Exist 

Still more striking are the radiometric observa- 
tions, which not merely detect the heat which the 
planet sends ns, but make ii possible to obtain a 
fairly good estimate of the surfai-e lunperature 
Two independent groups of observers agree on the 
conclusion that the teinpcralure at noon in the 
Martian tropics throughout the year and at the poles 
at the end of summer, rises well abfivc the freezing 
point — probably lo about 50 degrees, Fahrenheit — 
while at night, it must be far below freezing even 
on the equator 

Finally, spectroscopic studies haw given deninle 
evidence that both oxygen and wall r vapor arc pres- 
ent in the atmosphere of Mars — ullhough in inurh 
HinulUr quaniUies than on tlio earth 

This long series of important invPMtigations speaks 
on the whole very strongly in fovor of the theory 
of Martian conditions whuh was devolojK^cl hv msuuI 
observers. The determinations of t<mper*ilurc make 
it practitally certain that the polar caps are reallv 
composed of frozen water — and not of Home other 
chemical subslance The spectroscopic ohiiteriatiniis 
confirm this, and the presence nf oxvgtn makes it 
appear more likely than not that \egetatioii exislH 
on the planet, for the existence of green plants 
which take up energy from sunlight, decomjKiHe car 
bon dioxide and liberate oxygen, uppiars to afford 
the best way of accounting for the presence of this 
chemically very active gas in the planet's atmos 
phere 

Granting this, the great question of the existence 
of life on Mars is solved, for plants are just as much 
alive as animals. 

Of the main points raised bv smh sludenls os the 
late Dr Perdval Lowell, the majonty appear now 
to be well on the way toward settlement, in a man- 
ner favorable to his ideas. The most striking of all 
his conclusions — the sharply geometrical dioracter 


of the network of canals, with Lowell's inference 
that they were the prodint of intelligent activity, 
remains unsettled ihe drawings of various ob- 
Bcrvcrn appear lo be uITim led by comjilKdtcd per- 
honul ( quatioiiH which nmke tin rcHulls curiously 
dissimilar, and unfortunately even the best photo- 
graphs are nni finr grained t nough to reveal such 
delicate details on such small images as those of the 
plunel must needn |>c 

If vegetable lifi exists on the planet, as seems 
fairly probable, aniinul life may exist The latter 
could nol do so ollicrwisc But we appear to be 
far from having any unquestioned evidence that it 
does 

Despite the great advances resulting from the 
Martian obM.r\aiions of I92f<, muih still remains to 
be done The radiometric observers — prohting by 
previous experience — should be able to tell lu much 
regarding the way in which the planet’s surface icm- 
fieratiirr vanes during the cour?«e of the day, and 
with the progn^ of the seasons, and certain pui- 
zling data obtained at thi last opposition, which 
indicated a very low temperature of about -70 de- 
grees Centigrade for the polar cap itself, may this 
time he explained 

Ihc pholograpliit observalions will carry their 
permanent reiord of the apjiearunce and changes of 
the dark markings later into the Martian season 
than was possible two years ago The work with 
color wrnns bids fair to be especially interesting 
Professor Wright at the Li*k OWrvatory, found in 
1 92k that the images of the planet obtained with 
violet light, were distinctly bigger than those photo- 
graphed with red light — using a reflecting lelescopc, 
an that the two ought, theoretically, to have been of 
the same size 

What the Astronomera Are Doing 

Does this mean that Mars has an extensive atmos- 
phere whidi refleil*. violet lighi hut nol red'^ Or 
18 the diff<nnce of size a photographic effect, due 
lo diflTi rent properl len nf the various sorts of plates 
whidi W( a (iiipluvcd^ Tins autumn’s observations 
are going far towards settling the matter 

When the planet has moved on and the thousands 
of tolor photographs of it have to Im* interpreted, 
more work will lie in order — photographing lerres- 
Inal land**! apes, preferably in and regions to study 
the appearance of snow clouds, rocks and vegeta- 
tion, when they are viewed through various thick* 
ntsses of air and photographed with the color screens 
used in observing Mars 

The spectroscopiHiH, ton, will be Inisy repeating 
the tests for atmospheric oxygen and water vapor, 
and perhaps will seek to dctcrniine whether there ia 
more of the latter close to the diminishing polar 
caps than after the HnowfirM* have disappeared. 

Finally, the visual observers will still be busy 
doing the kind of work they have previously done. 

Here is a long programme of interesting work, 
and wc mav bo assured that our knowledge of the 
planet will be materially advanced at this opposi- 
tion It seems doubtful whether the remarkable 
advances of 1924 can be makhed, but in any case, 
there ought to he things worth reporting — nol next 
month, but in a year or so, when the task of reduc- 
ing and diacussmg the observations comes to an end. 
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The Antiquity of Man in America 

Who Were the First Americans? Whence Came They? 

Hy Harold J Cook 


l\ clir s untifii \ii nij f I Jill) \9Z(t 
i||«ai I spin (IkI III! Ii b> Hr Alt" 
linlli ki aiilhi I oi tin Lnilnl 
^laW Ndtnnil Mi un (in Iht Ka(( 
and Aiiti(|iiil V ( r ih Anunniii Indian 
It I** pr huLI that im <it 1 viii^ lietin (|ualifi<d 
to diM nss III diluil lilt < ni| i ilivi tat ml and pli\^ 

I ul t liara Inislns <1 tin Ann n an Indian purtirn 
larly with irfiio t i lli skull irid brum 

ll I** but iiutuial ll It I nun •• npiniuiis «>hiiuld 
br influtruid I > li li ii ing ind ihol Ins pmiit 
view should lx t ondiiipl> i fin ted But onl) 
i\h(n all ly|( f t n fH Init ividuKi in piup«rlv 
weight d ind t \ iliiuK d ( ai i i oinparalivi ly li ut 
*>olu(i( II n| the pr bb in of the intiquily uf man iii 
Amenta vtiili i pn|Mr pin^putivi lie naihtd It 
IS not iht iiiU 1 tu 11 in this urln le to iiitrodiu ( in any 
s( MM 4 unti neisitl ^piiii but in fiirmss to oilier 
brunrlirs if s inu miisi ie\Hw bolh sides of 
lilt quj sin i] 

In Dr Hrdlnkas inUKHlinf^ artuk liuu con 
siderfd from llit unthropolopn il aivb in in s anliq 
inly III Aimnia lit iis iiom m( w miiim of thf gr 
olognal and pulenninli ^uul i\idriui lleie m j 
^mi field tf iinpt riant dilu ih it is t lo s iind ind 
definiu lo lx igii nd True all hniimii irinuins 
so far found in Annina uiquar to Kuvi a grnirul 
ra< ml homuf.i in iiy ind to laik radunl diffiriritia 
turn On the ntlii r h iiid we iniisi not liphtly dis 
caid fvidtfiie \t\ which R uppears that man in 
America aiitcdairs many previous rah uluhoiis 
If we assume that Ikcuiim pnmitivt Niaridertha 
loid ur other races inc utnd in I iiiopi in Pleistment 
limes we must find here a fiiinilai sequenir iii order 
to prove that man hud lemhtd Ainern i by gludul 
limes we arc pre^upj osmg i iniditinim thal no one 
>ei knows It is cnliiely possil Ir that the Indiana* 
who have inhabited Aim lu i have ihuiif^ed very little 
Miuiturallv and pliysKallv in inuny tlmusunds of 
years As anv cninparilivr anatomist familiar with 
ihf urn lent life < f the woild knows many races of 
veilrbratcs liuvc ul Imiis lemiiued little rhan^id 
througli millions of years while ihioiigh other long 
periods the raU of picgressive chaiige or evolution 
has Ixtn marked and rapid Somi hraiirhcs of 
certain families have, rear hid a given stage and 
then seemed spue liiially s|Nuking natisfied lo hold 



WHFRE THF FVlDtNCF WAS )-OlND 


V ifl tat rr potM modi Of hurt a i Aatid* were fotutd mcA 
um/ uiiJnr cAs Aim i Ar/rtoi durotrred m xufed rock of 
I Ir M ( ir Jf 7 A %/r iffun frot Tr\a% if on txkihUton 
cAp ( lorad un of ^ 9 tura^ Hmtory Oenvor 
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that condition with litik alteialion during periods 
whe 11 other brant he s of the family were undergoing 
ladicjl (hiiiigps I hi cvideiue tlial this has txiurred 
IS well known to vertebratt paleuiitolopisls and it 
IS not lK(cs^a^v to go into the possible and probable 
oiiliolliiip fiM t >rs As u lesult wt now kn iw that wi 
must not strips ntmlotiin il features lo the c xi lusion 
of olltei lima of pcrtimnl ciidciuc fur while valu 
die till) me not in th(iii«*tl\c^ coiiilusivc Uiiles*^ 
thill is an agucnienl it must folb w that some 
cvichtiic IS nut lieing propcrl) iiiteiprtUd 

Men l<iMta Mav Spoil UchhI Thcorica 
It M(ins piobahle that must if not all of our 
known Amcruun Iriduin stmk has n si bed this louii 
ti> fium oi via Asm wlialiver thiii original abode 
Ihis has oriuind it I lines when land loiiditions 
I xisted whuh were inon propitious to tiueh iiiigia 
lions than tvisi u this time JSo om knows just 
wiiut ihiM land eoniif (lit IIS were aave in a very 
gem ml way A slight eiiRtpiint ol the present 
fkiiiig Straits region would siiflke riiinitie faitors 
have ol course be in active in influencing habitat 
iiid migrations iii the past as they do at the pri sent 
One who is not familiar with geology cannot appre 
(late what tremendous u d fiindainental flucluations 
of climate the earth his imdergont We have no 
leaHon lo belieye that such change's ha\r etused 
although generally iheir piilsea run slowly judging 
by the evidence in the rock* If we may qufwtion 
how man eould have reached here during glacial 
liino we may in the Nime breath and with equal 
propriety ask how the bison c ould have re ae Ih d here 
III glacial tinitsT likewise other animals which we 
have good teason to Isliive are Ahiatic migrants 
If such aiiimulB could hvc and migrate no ronld 
nomadic man as is well dimonstralid in ment 
turns There is much that we do not know about 
glacial and iiilergUcial tunes, especially in great 
III us 111 America wliere the iie shcrls did not extend 
and It IS well not to be too certiin and too dugnuln 
about what could and could not have been, until all 
available evidence is carefully weighed and studied 
From known evidence it appears extremely Iikelv 
that m reernt geologic times migration! from Aaia 
into America of both animala and men have been* 
in the nature of anccewive wavea and in part, rather 
long drawn out dribbles instead of a aingle migra 


tion period (.onflequcntlv, among human migrants 
we would expect lo find elements of various more 
ur lest* related and unrelated Mongolian, lartanc or 
other Asiatir stcKks repiesented in America It is 
well to recall that we have almost no “pure** human 
rac lal stocks, and particularly is thia true on the 
major conlinenls ^ilh every possible degree of 
hvbndi«m present elisions and physical characteni 
lud blending arc the almost ccrUiiii result This 
seriously complicates the problems that face the 
analonust who attempts to draw broad conclusions 
on anatomical evidence alone iiid makes results far 
less certain 

Dr Hrdlicka maken the statement that— The In 
dim IS free from characteristic odor” This is a 
mistake, as mvoiie with active olfar lories familiar 
with ihi Ainericuii Indian, know! The Indian hah 
u pronounced racial odor easily told from other 
lacis as die writer knows from lifelong personal 
contact with him The odor ih so pronounced that 
us early western army people oi pioneers have fre 
quenlly testified many army mules and horse! would 
snort and become terrified when Indians were neat 
Olid up wind from them but out of sight especially 
at night ihiA giving the olarm that Indians were 
about when not otherwise suspected 1 , penconally, 
Imve seen this and have repeatedly heard similar 
Ublimony from unquestionable sources lakewisc 
maiiy early Indian horses would show great fear of 
11 whiti man but pay no attention at ail lo Induins 

The wnlrr is informed b) a well known authority 
who has Hpent years among the Fskiiitos and hat* 
used them is models that they hove a marked racial 
cHlcir distiiKt from the Indian and that the Fakunos 
from North (treenlond do not have a dark or swarthy 
skill as do those of South Greenland but where they 
an not tanned have a cleat white skin, as fine as 
that of the blond Teutonic races 

When we observe the manv Indian and Fakimo 
stocks from the Arctic to licrra del Fuego great 
diffcrencetc can be observed, cut well as many char 
aclern in common so that it is quite as f>oMible to 
pick wide differentiation among them as close ho 
mogcneity, dejx ndiiig upon which characters the oh 
M rycr may select and sircss It u certain that much 
woik must yet l>e done on this subject hy men of 
bioad interests and wide Irainiiig^men who will 
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Thcic \totu Imnta pouiU or largr arrow poinia uerc fowtJ 
furted tn the wider $tdr of the btiott ui the uiuUoktrM 
Piewtocene rack Tko remarkably fine uorkmanokip madt 
iNpertor fo the latir caffarrj la (Ae camp region 
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approach lU problema fm from preconoeived ao 
Uona and who will weigh and evaluate all evidence 
found in all fielda of rcvearUi without bias 

U IS not apparent to the wnter that man, if hr 
existed here in glaiial times, would ha\( been here 
perforce, in great numbers, as has been suggested 
Fhat is poaaibh or even probable, but m by no 
means to be taken for granted without pruol ( ei 
lainly such a statement is wilhoiii foundation as u 
basis of argument as to man s preseiu e ni Amem a 
at that tune, though it i*< an interesting lonjetiure 
A*» to man’s * traces on the road* in easteni A«iu 
or northern and western America it is well to re 
ineiiibtr that these great regions art hardly m rale hi d 
even yet by the hand of the scientist who understands 
what he hnds when he finds it Splendid work nure 
to show result is at present in progress in both 
Asm and Amerna but even this is a iniall beginning 
in a great field 

H hy Early Moa Left So Little Evidence 

To the untrained person or the pir**on trained 
onl> in one field, it is difficult to g^asp the niagni 
tude and breadth of the evident e that i^ yet to be 
found and Hiudied and when one considers the 
handful of living men who art nally douig ^uth 
work, the wondi r is that we know what is now 
known and nut that we do not yet have in our card 
indexes a ret ord of all the disirablt evidt n< c Every 
year, fortunately, la adding to this wealth of ati urate 
knowledge It is the proper business of the true 
seientut to searth out this evidence and In follow 
where it leadi* not to try to pre ve or disprove thio 
ries — interesting and instructive as they mnv some 
times be as pets 

Owing to the eharacter of most of the deposits 
of glaeial age that are known in Anieiiia and given 
a nomadic people such os our modern plains In 
dians who built no permanent ab(Hli*s developed no 
marked * 4 ull or bone heaps and who buned then 
elead in trees, on Muffolds oi undtr some cliff co\ 
ered as a lule onlv by a few rocks or cacti (in any 
event in such a manner as iti almost ecrtainly pn 
elude their preservation)— it would be surprising if 
we dtd find abundant evidence of such a race or 
anv evidence at all without time and patience and 
good fortune We would know Iiltic of iheir dis 
tnbuUon or numbers, uve for the evidence of bits 
of stone implements and the like In the case of 
cliff dwellers, mound builders pueblo builders rave 
dwellers and their kind ii would of loursi |h an 
other matter Bui even hen wc have by no means 
learned all there is to know of the aiitu|uitv of such 
people in America Here again students of other 
lines of study beside anthro|Hilogv will have to be 


called in to interpret properly and to understiiiid 
much evidence that is available Otherwise grave 
error is the certain lesuJt 

Some months ago a diMovery of unusual interest 
was made in soulhwesUin lexas which uj on iiivcsti 
gallon proved to lie of exceptional importaiue 1 1 
HUS a diMoveiv which givc*s us difinile ind positive 
evidence of the presence of man in Vmern i in 


The Realmtion of « Boyhood Dream 
Thera is a koid of romonoe u the un- 
uoual career of the anibor of the acconi- 
paaymg ortida Early in the 70*s hia 
fathuTp a former army scout, homesteaded 
a ranch along the Niobroni River m Wyo- 
ming, near the Nehraska hne On diat 
ranch then was a qnarry, new called 
^'Agate Foasd Quarry/’ It contamad an 
abondanca of Tertiary Period fossils 
These fired the noind of die rancher’s son 
In time, after modi study, he quahfied as 
a tnm^ paleontologist Not only has 
be oontnbated speamens to many large 
museums, but hu recant dneovery of the 
fossd toodi of an anthropoid ape of great 
antiquty made him well known among 
scientisla In his honor otheia gave hu 
find the enphoraous name of //eaper- 
opifAtcui AoroldcooAii— Harold Cock*% 
western ape The Editor 


Plrivloicnc or glaciil tunc s —evidence so dehniU 
and certain that no person famili ir with sueh gc 
utogv could question it A geneiul examination of 
the region showed thit in late lertiiry times (l»e|ore 
the Pliistocene oi glacial’) the whole area in (|ues 
tioii was lieiiig ei nlid It was u i itlii t low rolling 
legion cut hv iiuiiiei iis relative Iv shillow vallevs 
Tlien due tc one of the vuissiiudfs to which the 
n ,41011 has Iteeii siibjcxied the piuh or giadieni if 
tiu whole area was for a time abend It l^name 
iiion level so that when the Pbislocene drpot»ils 
weie beiiip washi d from the iiearbv higher (niaee 
uus and oldei rcxkH (ihe source of these sediments 
was lie tc rinined I they were icikposiiid in ihesi 
Vdllt>s which win cut down into fretaieoiis and 
PiiassK Age ( Age of Reptiles i rocks Ihus the 
lertiary vallevs weie refilled with PIpisIoccmp muds 
sands and gravels and in so doing tb< reinaiiiH of 
some of the animals of the time wen nalurullv en 
tombed Later the geneial level ol lln n ^i ii again 
tilted and the old valleys wete reiut and restored to 
approMinatelv their old h veU In the prixcss how 


ever reranantti of the Pleistocene beds wen left 
along the sidis of the ancient valleys 

At the paituulai spot in question niHr the. little 
town of C l>iadc lexas the i umplete artii ulated 
skrJtlt 11 if an i xliin I tvpe ol bis n w is found I uried 
undet sonic ciglitciii ticl if tin- c Id grivcU undu 
turicd and s lill^ (ciniiiud flic present little 
sin din loin l^clf ( itek bad sl< wl> cut its way 
down to the oil v ilb v fl (i litre and under the 
verticil wall ut I’bisiorun '>inds and ^lavcls col 
Uitors fl in the ( b rado Mu turn of hialural His 
tory Dcnvci f und u ft w I ii wi ithenn^ out juot 
xbovi the t hi vilbv floor I 11 wiii^ these by 
slowlv uinl lal ni u^lv w irkiiip. I i k undci the bank 
thfV ( line up >11 th wli Ic ski let ii Bines of sev 
eral othei itnliv idu jU i f the s inn spe tic s wi re 
found to om ut Inic and were colhiled siniullane 
ously But th( iin|H rt ii I find came in taking out 
the complete sktbii ii Lvuig close against and iin 
inidiatclv alon^ the iin h i suit of the mck was 
found a Iteiulifiillv workid flint sptm p)int' A 
M Hid iin of siiiiilir and iquallv fun workman 
shi]) w IS i uiiil ui nir. and under the tliir^h bone A 
thud was f mnd in the bndv c ivilv lot thi>^ point 
disippiurcd in lln fn Id just after In iiv found 

Ancient Bison, \nci«nl Flinla Anriml Matt 

Now fii ding stf nc irt w** or spiar p >int 4 auo 
ciatcd with I buffal I skelei ii ini> not stem at 
first glanie un tspinallv important hit of evidence 
But lit us ( nsjdtr i fiw fnls m this case firM 
the buffalo is n t like the living Vmern an binon 
It Is larger has flattened horns (juile unlike the 
living Vmeriiai fainilv and is mu h inon like the 
Indian or Vbiatu buflalo I ndoubiedlv it is an 
Asiitn niigiant into Ainiina \s undesenbed 
and unnannci it is waiting rcmphtion of eonipara 
tive studies 

< ontiiiuing tlie search in these beds the be nes of 
more ol tlnsc buflalo were found and also the 
bones and teeth of several other extimt animals in 
I biding u veiv large canicl two spceitsof mammoth 
a large ind i sniall speties < f priniilive horse and a 
piitnilivc dec I All <f ihesi spec les an if lyjies 
f 1 ISC ly fompur'iblc l> spun, previously f lund in 
other jiaits of Vnuiica in l)eds of known glacial 
times or Ph kc lu Age True no one vel knows 
just In w lull some of the sf sj)me*« niav have sur 
vived 111 Ainenia But on the other hand they are 
lV|i(al Phisiociiip '•iMciis and it is certain that the 
ividinct n»> It lime i*« far more tonvmnng and more 
probablv certain when we consider the anatomical 
evidence m ieierat families all known to have been 
evolving rapidJv than (hat of nierelv one that is, 
man— us tonsidertd Iv the anthropologists who lake 
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that alliludc Ikyond thus all conditions carefully 
ohherved and noted in the field pointed clearly to 
anliquity, niid eliminated all doubts an to the Pleu 
lo<eiie ape uf these deposits 

^low — coiisithr tlic itindilions, position and asso* 
nation found 'I he iKmes are typically fo^ihzcd 
but arc so extnnirly fragile that they disintegrate 
almost completely upon ex|»osure, unless uncovered 
\ery carefully nnd hardincxl at oner by H|iei lal 
toiipbriiing soliilions, such us shellar It is utterly 
out of llie question, as anyone familiar with such a 
deposit will know, that recultiiip ul any relatively 
ris*enl dutc‘, such us the lime when Lone Wolf Creek 
cut down into these beds, could by any possibility 
]ia\e reached or di^turlad that articulated skeleton 
under which the stom jioinls were found, without 
disurlK iilnlinp and destroying the skeleton The 
matrix is a densr, loughly cemented, sandy gravel, 
whose original layers arc rlearly visible, and in 
such a matrix no amount of time, with pereolating, 
mineral bearing waters, could hide the e\ idence of 
artificial disturbance, such os man digging down 

“Wo Intend to KnouP* 

In other words, there can he no possible doubt 
that those lunee points (or extra large arrow points) 
are as old as, and cunleniporaneous with, that 
buffalo 

No matter whet we call the time m which hi 
lived, It was certainly a great many thousand >ears 
ago In this connection, it is inleresluig to note 
that the writer found two cultural levels or stages 
above this in that area, the luHcr and older of which, 
while comparatuely more reeeiil, is also prehistoric 
These people hied largely on a big species of fresh 
water mussel, now long extinct in that part of Texas 
One of the principal village sites was found on a 
small arroyo, or ravine, which at that time was 
evidently a running stream It is now aliout eighteen 
miles from living water The evidences of erosion 
which are present also indicate considerable antiq- 
uity These |M!ople lived here when southwestern 
Texas had a much wetter climate than it has today 

Let UR drop back and take a glance at some inter 
csting geological eiidencc In the middle Miocene 
limes, we begin to hml e\ idence in Ami rua in rocks 
of that age (middle rpmh of the “Age of Mammals*’) 
of the migration of Asiatic mammals into Amrrua, 
including the elephant At the close of ihii period, 
wc And marked evidence of continental elevation and 
a very mild climate extending far to the north, so 
that the ensuing I^ower Pliocene Ago in America is 
one of exc'cptinnal ruhness and interest With the 
opening of the Pliocene, we find evidence of the 
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Daring thrte epochs the mammah, \uch ai horses, rodents, 
bat%, ahrdes, man and so on, vvoiv^ into their present forms 

migration of many kinds of land anim!Bls into Amcr 
ica and, undoubtedly, many American stocks reached 
Asia at this lime With a worm climate extending 
to Alaska, as evidence shows, and a connection there 
with Asia, due to temporary elevation of what are 
now sea bottom areas in the Bering Straits, we have 
every ideal condition for the entrance into America 
of many kinds of ammala, including anthropoids or 
early man 

That 8uih Rtoeks did enter America at thu time 
we know through the finding of the much discussed 
Hesprropitherus from the Lower Pliocene beds near 
Agate, Nebraska, whiih antedates the classical Puke 
ainthrapiui found by Dr Eugene Dubois in the Plio- 
cene of Java in 1891 1892 It may here be stated 
that further evidence of such Pliocene stocks is now 
known to its discoverers and is under study As 
yet we have found but the merest beginning of a 
start of the available i*vic]ence of Plimene life in 
America This is Ikhuusc only a small handful of 
men have really worked on its prohlems The areo 
and deposits to be examined will take c*entunes of 
time and many trained men ho little monetary 
bucking has been given by Americans for suih wien 
lific research that the results are conseijuenlly re 
struted A very fiw eager minded Americans of 
means havt hern renponsible for most of the work 
done, aided bv o handful of men who were willing 
to saenfire personal gam to seek out the faBrinating 
serrets of such buried ancient life Even our great 
National Museum, (he widely known hmilhsonian 
JiislUulion, has such inadiquatc and niggardly iinan- 


dal baddng from oor Congxeia which mainUina it, 
that its ytoA is under t shameful handicap. 

Through the persistent work of a few men in the 
lost few years, however, a great deal of perdnent 
and striking evidence bos been oequired, but sekn- 
lists will be slow in announcing results until this is 
amplified with further discoveries and studied widi 
the utmost care and scTutiny from all possible 
angles, where the possibility of human or humanoid 
remains are concerned This is necessary and proper 
where hundreds of thousands of years, or longer, 
are involved. We do not want to fool ourselves. 
We intend to know 

“Cold Facta Are More Convincing^ 

Determination of the age of deposits before gla- 
cial times and, to a large degree, the problems of 
accurate determination of the age of glacial de- 
posits, falls primarily within the province and spe- 
cial training of the geologist and chemist, and not 
the anthropologist In the past few years, several 
reports have been made of the finding of man or 
his implements in deposits of probable Pleistocene 
age. Some of tliese discoveries may not be old, 
others almost certainly are, and the finding of the 
Pleistocene artifacts above mentioned in unques- 
tioned Pleistocene m Texas should go a long way 
toward removing categorical denials of the potsi 
bility of glacial man m America Logic and infer 
ence are invaluable but cold facts are more oon- 
iincing 

We are finding in North America, China, and 
Mongolia at this lime numerous geological and 
paleontological evidenrrs of interrelationships, and 
some of these relationships certainly go back into 
millions of years While early man is even yet little 
known, he is certain to be known better and “traces 
along the road” will be found that are indisputable. 

It is well to keep another point in mind Modem 
methods are now as never before making possible 
the working out of sub sea geography in the great 
oceans. With this conies a better appreciation and 
understanding of the instability of the earth’s crust 
and the lack of permanence of land areas There ii 
a strong suggestive cviden(.o of other ancient land 
connections from the south, besides that of the Bering 
Straits — connections that may prove to have had a 
far stronger hand in aha pi rig the life-destinies in 
America of both man and beast, than we are as yet 
prepared to admit With these and many other con- 
siderations in mind, we await tomorrow’s discov 
enes, knowing they will come and feeling certain 
they will show onr human historv of America back 
into, through and beyond, glacial times 
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DIAGRAMMATIC CROSS-SFmON OF THE VALLEY OF LONE WOLF CREEK, WHERE THE EVIDENCE OF PLEISTOCENE MAN WAS FOUND 
Thr rrtations of ihe tntral gft^ofie formatioiu art drarfy thovn, lahUt the dtlaUt of tkt utaatian under wUek tka etUtnet wni found it exfUnod in tko teat 
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THE “LANDSKIFF’ IN OPFRATtON IN CFNTRAL PARK. NEW YORK HTY 

open model of tho ingenious hand-propelled vehicle dmaed by a Cermon phvsicuin aente^ to %how the compitnent parts of the device Notice in partiadar the strap and 
handle by means of which the vehicle u propelled, the sliding seat and the umlerslung poution of the rhauu in relation to the centers of the uheeLs 







THIS MIGHT IJF CALLED A “HOADSfEK'* MODhX 
A front wets of one of the **land5ktffs'^ without a top enclosure The low center oj 
gravity and the four-mch road Heaianee are particularly noticeable in this photograph 
as u o/no the low position of the driver 


IIMOLSINE MOD^L WITH THE TOP UP 

TAm n one form of thi vehicle that ls very popular in Cermanr When the top u 
loner rd over the occu/mnt tomplete protecUon from road du^t n afforded The driver 
enters by stepping in with the top up as shown 


A Practical Hand-propelled Vehicle of Unique Construction 


A German physician of Yankee descent, Dr Manfred Curry, has invented 
a novel form of ^Thule which, U u said, has taken Germany by storm 
The photographs reproduced above give a very good idea of iho macliine. 
In essence, the mechanic-al features consist of a gearing and ratchet arrange- 
ment that converts successive pulls on a leather strap to a rotary motion 
at right angles to the pull, brakes on the front wheels and a steering 
arrangement for the rear wheels Entering the vehicle, the rider sits in a 
seat that slides on a pair of rails in much the same manner as the se^t in 
a rowing shell. His feet rest on strongly braced projection^ and a handle 
fastened to the strap is in easy reach. Propulsion is obtained by pulling 


on this handle and exerting the forte in imn h the same manner as oars 
arc inanipululrd in rowing It is said that lh( dc\i(T is easier to propel 
than a ImjLleand that lh» exrrnst affordid by it ih virv l>eiiehcial Speedn 
of 35 nulls |.ter hour are said to be obtained with little « ITort on the part 
of the driver The inventor is now in Amerna, surveying the field liere 
for his device Fattones in (.erinany have turned out in excess of 46 000 
of the viliiilea at the time of writing uiul thi v havi l>etomc verv popular 
probably Wause of the high <osl of gasoline and nulomoliili^ in llinl 
country Whether the device will find favor in the United States is 
problematical, due to the low tost of private motor transportation here 
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TWO FOKMS OF NAVAL SIONAI INO 

The man of thf n§ht u reading a signal from the flag ship The two at the left are hoisting 
corresponding flags The man in the background U seruUng ‘‘lemapAore” signals 


FLAG HOISrs ON THE UAS. “PENNSYLVANIA" 

The four strings of flags flying from the foreyard are all separata signals and each one i 
a meaning of Us own These strings are used for ItUer^shsp 



Reducing Errors in Navy Signaling 

A System of Denoting the Letters of the Alphabet by Special Names Has Been Found 

Highly Effective in Increasing Accuracy 

By Alfred P H. Tavoreaey 

LicuiciuLnt’Conuntndf'r, United States Navy 


HO kaB not experienced difficulty in 
making other peraons understand name«» 
numben and other tomroonplace iteraa 
over the telephone, even when the con- 
nection woa faultlena? Are such inci- 
dents due to faults of the speaker or shortcomings 
of the lutener? Neither one, for the root of the 
trouble is, in the final analysis, a defect of the 
language itself. 

Fanulunty with the subject under discussion and 
A running knowledge of the context doubtless aids 
in mutual comprehension. However, even With such 
knowledge at command, ordinary speech, rendered 
perfectly, is inadequate where extreme precision u 
required 

Telephone operators pronounce and accent words 
and numbers in a manner peculiar to themselvefl, 
and use sterrotyjHHl phrancs, monotonously familiar, 
but distinctive and prccisi Tins is the result of a 
deliberate system of training, designed to promote 
uniformity and thereby to niininiire chance of error. 

Navai Telephones Are Different 

All sailors come from ihc land They learn in 
infancy that one side of the body is “ngbt” and the 
other 18 It is essential in maneuvering ii nhip, 

however, that when one 8i>eak« of a pivni sidj of 
the \esse1, the meaning be absolute and not relative 
to the dirrclion in which sjiraker ur liMem r happeiM 
to be facing Hence the terms “port*’ and “star 
board” were adopted in the dim and distant past, to 
mean definite sides of the ship, entirely indepindcnl 
of her direction of travel, position, or the position 
of the people in her 

When a warship goes into battle, or even when she 
exemscs m preparation therefor, officers and men 
are at their several stations They are separated by 
myriads of decks, bulkheads and doors In order 
that activities at the several stations may be coor- 
dinated, they must be able to communicate orders 
and information In many cases niechanual and 


electrical devices scn'c well enough for conveying 
the pre-determined meanings for which they have 
been designed. However, many things must be com- 
municated besides those which ran be foreseen and 
provided for by means of instruments. For such 
communications there are t< lephones and voice pipes 
In a man of war the telephones differ considerably 



ON WATCH WITH A TELFPHONE 
SUhoueite of a sailor wearing a navy telephone with a hreasb- 
plate transmitter and a pair of earphones 


from those m common use on shore, insofar os their 
mechanical construction and the manner of their use 
are cniircrned Instead of a person at each end of 
a line, the lines usually connect several persons at 
JilTermt stations Head phones and breast plate 
mouthpieces are in universal use It is obvious that 
these telephones must be ruggedly built, and a night 
watch in a tropical sea loses some of its romance 
when It involves wearing one of the sets for four 
hours at a stretch. 


The greatest need for precise speech in the Navy 
comes in the handling of signals. Signals are arbi- 
trary combinations of letters and numbers, used to 
convey whole lentences The condensation of mean- 
ings into the brief, compendious form known as 
signals IS a practical necessity in coordinating a fleet. 

Signalmen who read visual signals must stand in 
ezpo^ places in order to see them, and what they 
see must be communiuited to the commanding officer 
08 rapidly as possible and with absolute accuracy. 
Ihey may communicate by telephone, voice pipe or 
by word of mouth. In any event there arc often 
many things to contend with, such os hampering gas 
masks, wind and weather, whistles, gunfire and 
machinery noises, as well os bells, buzzers and other 
necessary but noisy devices in a man-of-war. 

^Uypo-aflirznatlve-Ure** Spella “Hal” 

It was early discovered m the Navy, os elsewhere, 
that the ordinary sounds by which we know the let- 
ters of the alphabet and the numbers do not provide 
the necessary accuracy, even under favorable condi- 
tions This IS for the very elementary reason, inher- 
ent in the language, that diffcTcntialion between many 
letters with a similar sound depends upon the con- 
sonants in the sound Except when within easy hear- 
mg of a person speaking, and when reasonably free 
from any interfering noise, many of the consonants, 
such as or “h,” cannot be heard. There are 
others, such os “s” and “x,” which have, so to speak, 
more carrying power. Still other consonants depend 
for carrying power almost entirely on their associated 
vowel sound^ such as, for example, “b,” “d,** “ra** 
and “n” 

The natural solution to the problem of accurate 
communication was to name each letter and always 
to speak of the letter by its name. When the system 
was first tried, each person was permitted, to use 
^names of his own selection for the letters. This 
process was similar to that sometimes used in private 
life, where one will spell a word in the following, 
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"UP ANCHOR"— USING SIGNALS 
£pfff in thu part of naval maiuuvrring, the Mignal men tritk 
their ielfphonet are indupenMable 


manner* **hatt *h* for Henry, V for apples, V for 
tiger ” 

This method did not prove entirely adequate. 
Hiere wai a lack of uniformity which did not aid 
accuracy. Individuals chose names of varying 
length Some were briefer and consequently more 
efficient for naval purposes To remedy this condi- 
tion It was decided to adopt a standard list of names 

From the experience with this first standard list 
of names for letters, it was determined that it is 
necessary in some cases to have words of two or 
more syllables, with a distimtive vowel sound in each 
syllable Accnirncy then depends upon the recogni- 
tion of successive \owel sounds, following each other 
in a preset ibed order, the specific sounds for each 
name and the order of sounds being sharply differ- 
entiated from that for any other name in the list. 

It IS interesting to observe the difference between 
these principles and those upon which shorthand is 
based In shorthand tlie vowels are omitted as being 
understood and are supplied by the stenographer 
when transcribing the i ompleted work In the 
Navy’s method of conimunirating the letters of the 
alphabet, the consonantal often are not heard The 
listener mentally supplies the consonants which he 
has been trained to know belong in those particular 
words, as designated by the vowel sounds 


In revising the list of names of letters for the 
Navy, some letters which had not given any special 
trouble were changed to make the names coincide 
with certain secondary meanings used in s«ime naval 
worL Furthermore, an abbreviation of the name is 
permitted, where it is necessary to write the name 
instead of writing only the letter The list of names 
for the letters of the alphabet, as revised, is os 
follows 

A— AFFIRMATIVE (written Alirm) 

BAKER 
C— CAST 
D— DOG 
E— EASY 
F— FOX 
G— GEORGE 
H— HYPO 

I— INTERROGATORY (wnltcn Inter) 

J-JIG 

K-^KING 

L-^LOVE 

M MIKE 

N — NEGATIVE (written Ncgat) 

0 — OPTIONAL (wntten Option) 

P— PREPARATORY (written Prep) 

Q-OUACK 

R— ROCFR 

S— SAIL 

T--TARE 

U— UNIT 

V-.VICE 

W— WILLIAM 

X— XRAY 

Y— YOKE 

Z— /ED 

Diflkulty in comprehending spoken numbers has 
not been so great as was the case with letters. All 
numbers are considered as being made up of the 
digits composing them, so that the ten sounds, **one” 
to “nine,” inclusive, and “aero,” serve to c*onvcy any 
numerical value The principal difficulty which has 
been encountered has been the similarity of sound, 
under adverse hearing conditions, between “nine” 
und “five” This has been obviated by pronouncing 
“nine” in the normal way and by pronouncing “five” 
as though It were spelled “fife ” In some special 
cases numbers are passi^d in other than the single 
digit form, and in these coses some difficulty has been 
encountered in dislingutahing betwivn “fifteen” and 
“fifty ” In this case “fifteen” is pronounced nor 
mally, but “fifty” is rendered “fife ly ” 

In the Navy there often is occasion to send Iclr 
grams in which appear single letters, or lornbina 
tions thereof In the cose of trademarks, drawing 
numbers, arbitrary designations and similar itemn. 



UP IN THfc. AlU WllU A rUtPlluNK 
7 Ac cable of telephone wiret U fixed to the lute that holda 
the obMcrtmUon balloon to the ship 


it IB frequently essential to the value of the message 
that the addressee receive single letters and numerals 
correctly 

In private life there exist a few isolated instances 
of attempts to secure accuracy in the case of fre- 
quently mistaken items. For example, “Eye” is 
someliines written for “I,” and “You” is written for 
“U ” If, as in the Navy, there exists between writer 
and reader, or between semkr and addresoee, a 
standard proctire of rendering all numerals in words 
and of using specified names for all single letters of 
the alphabet, or for the individual letters of occa- 
sional dHachr^ groups, the chances of error due to 
the telegraphic agency will be miniroued Mistakes 
in spelling are ordinarily not enough to prevent the 
addressee from understanding the meaning intended. 

Spelling over the telephone would be speeckid up 
and would be improved in accuracy, if instead of 
using an optional and individual set of nameti, which 
have to be explained, and whiiJi may be ambiguous, 
a standard, unmistakable set could be employed. 
Reverting to the example of spelling the word “hat” 
over the telephone, it is obvious that accuracy would 
be promoted, and that time would be saved if the 
public understood a common syHtem and if “hat” 
were (li'Sigriated in such cases by saying “hat, hypo- 
(iffirinative tare ” 



TLLEPHONES AND GAS MASKS 


WUh gn moMfa odfusted and under fire, communication ia neeesaary at all timet The Aa^ 
fits tailor befdnd the gun it wearing a telephone for tending and receiving ordert 



DOWN IN THE MA( HINERY ROOM 

The man at the left u receiving orders by telr phone He ha^ to ronrrn^ u*i/A maehinerjr 
noues as well at two Umd-tpealang telephones located near hit head, one of which shows 
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FfwirJj R Hoyt* third from Ir/l, who developed thU srr that operates from the kowte-Upfuing 
Mocket At the rigfa u Ltmhdin Kayt announcrr at JFS/7, Atlanta, Georgia 



A new eight-tube $et bmlt on the neutrodyne orinctple and tuned by a dngle control that 
makes ten adjustments Note the metallic shields and frame of this receiver 


Autumn Styles in Radio 

Alternating-cuirent Operated Receivers Are An Outstanding Development 

By Orrin E Dunlap^ Jr, 


lUTUMN bnnp nrw styles in radio 
equipment and a survey of tbe ether lal 
'"fashions^ reveals that the sets operat- 
ing in connection with the house-light- 
^ ing mama, thereby dispensing with 
baticnea, will lead as tlie outstandiiig development 
this season. The importance of this type of appar- 
atus 18 seen in the light It casta on the mam trend 
of radio progn'ss It is eipecled that the battery less 
circuit will gain rapidly in popularity, juM as soon 
as the public m convinced that such receivers are 
practical, and that five years hence this ty{)e of set 
will be most generally used. As a ntw factor it will 
undoubtedly stimulate radio replacements and the 
sale of receivers to a wide extent. 

Those who ha\e been waiting fur the battery less 
sets will find a variety on the market this season, and 
those who now have battery operated receivers m 
their homes will find that the new combination “B** 
eliminulor and power ainplifirr will aid in modem 
izing the old equipment by supplying llic voltage 
to the lulies, and by jmpro\ing tone quality and 
volume. 

The Hum Presented Chief Problem 
Ever since bruachast rfH.-eivers look llieir place in 
die Amencan home, radio cnginciTB have realised 
that the batteryless set was in demand. But it has 
been a problem to adapt radio receivers to use alter- 
nating current without producing a hum. The puszle 
has been tackled from two angles Some engineers 
have tried, from the beginning of their endeavors, to 
produce an alternating current tube Others, taking 
cognisance of the fact that there are millions of 
receivers in use cf|uipped with battery-operated tubes, 
have directed their attention to current-supply devices 
designed to mtify die alternating current of the 
house lighting system to direct current of the proper 
voltage to operate liatlery type tubea 

Rectifiers and filters, which form the basis of most 
battery substitutes, are not new devices. They were 
used long before broadcasting liegan in 1020 A 
Oerman patent granted to Koch and Sterzcl on 
Dec'Cmber 5, 1000, showed rectifiers and filters In 


combination As one engmecr has pomlcd out, the 
condensers in the circuit serve as storage tanks which 
receive the impulses of the rectified current and 
deliver current of a smoother nature The choke 
coils act as a turbine having a flywheel, whose duty 
It is to keep the power flowing smoothly in one direc 
tion. It is important that there is ample choke-coil 
inductance and condenser capacity 

Many ^'B** battery eliminators have been intro- 
duced to radio set owners during the post two years 
and they all operate on the same general principle 
Ihey consist essentially of a transformer, a rectifier 
and a smoothing filter. The main differences in the 
various devices are in the type of rectifier and the 
details of the filter, the important feature of the 
latter is that it must pass uniform undulating current 
with a minimum of irregularities. 



A NEW POWER UNIT 

The **Pon;r/ormpr'* in the small case at the right connects 
to the house mains and supplies the plate vwtage for off 
tubes It also serves as a power ampUfitr 


There are now two general groups of rectifiers, 
the vacuum tube and the electrolytic types. The tube 
rectifiers are either of the thermionic valve type or 
of the cold cathode, gas-filled bulb. It is these recti- 
fiers which are rapidly gaming in popularity, because 
they are compact and there is no liquid to handle 
or spill 

Engineers explain that the main disadvantage of 
the tube rectifier is that their high internal resistance 
necessitates the use of a high-voltage transformer, 
and therefore, about 80 percent of the current con- 
sumption goes to generate heat in the rectifier tube. 

Two types of electrolyuc rectifiers are used in 
power units One uses tantalum as the rectifying 
electrode and the other employs aluminum. Hie 
electrolyte is sulphuric acid in the tantalum rectifier 
A solution containing several salts is used m the 
aluminum rectifier 

A Tube Without m Filament 

Some receivers, generally those using radio- 
frequency circuits with one or more reflex^ stages 
and operating in conjunction with loop antennas, 
are often difficult to operate with a “B” eliminator 
without a hum even when the best filter system is 
used. Receivers which are very sensitive to magnetic 
induction caused by the transformer of the power 
unit are likely to show signs of a hum. In such cases 
the power unit must he placed further from the set 
or heavy shielding must be employed. 

Despite the progress being made in developing 
battery substitutes, there will always be a der^d 
for battery-operated receivers because millions of 
.homes are not equipped with electricity. However, 
there is every indUcation that the house-current oper- 
ated seta will win favor among radio set owners this 
season and within five years the power set will be 
more in demand than the battery-operated drooit 
It IS probable that the sets using dternating current 
will employ fewer tubes than the present sets^ because 
It IS expected that altcmating-carrent tubes will be 
capable of handling more current and therefore give 
increased volume without distortion. Ten years from 
now there probably will be few receivers equipped 
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with more than five tubes including the power ampli 
fter« which will have no tendency to overload 

For a long time the main ubniBile to the majority 
of manufacturen of B” eliminators was the rectifier 
tube Now there are several lectiher tube^ on the 
market the UX 213, a full wave reclihcT giving an 
output of 65 mitliampercs, the UX210K a half 
wave rectifier with 65 niilhampere^ output, and the 
Raytheon luU, which is said to be built upon an 
entirely diffennt principle, the. forerunner of which 
was the “S” tube The underlying principle ih that 
any gaseous tube which has one very small electrode 
and one large electrode is a partial rectifier, that is, 
the current flows more readily when the larger elec 
trodc IS madi negative than when it is posilivi 

Thu tube has no filament to burn out and requiris 
no rheostat Helium gas is used insidi the bulb A 
quart of htlium at atmosplunc pressure is said to be 
sufficient for 700 tubes The tube depends upon 
ionization for its action and therefore the vacuum is 
not nearly as perfect as in tlic standard radio tubes 
The type BH Raytheon tube will pass 85 milli 
amperes 

lor years scientists searched for insulators that 
would stand up under intense heat and would not 
break down under extremely high voltage stress or 
deteriorate with age Mica, lava, glass and porce 
lain, all were tried without avail 

After years of development work on gaseous recti 
fiers, C G Smith of Cambridge Massachusetts, dis 
covered that the desired insulator was the very gas 
with which he was woiking It was found that this 


This tube fits a slaruimrd Mark t I ut ih Uhr 
luUtns eurrt nt fit t nent terminaU u on iht top 

and other gases would not londuit current hi tween 
two electrodes that were close together Hie Ray 
theon rectifier was built with this •«hort path’ 
insulator as the foundation 

One of the problems was to produce on eltclrode 
surface that would give the most satisfactoiy per 
furmance Dr Vannevar Hu^th, FrofesMir of Her 
tneal Pngineering at the Massachusetts Institute of 
Tec hnology, was the leader in this work Under his 
direction a sjiecial heat treatment wa^ developed that 
not only assures long life for the tube, but also 
lowers the voltage drop fhis makes p >ssihle 
excellent regulation or, in other Mords the ability 
of the device to hold its output voltage at varying 
conditions of load or current dranii 

OloM afl m Rectifier 

There is one alternating rurrent tube which dim 
mates the meessiiy of A” and B balleries This 
tube has the combined features of a rectifier, detector 
OHcillator and radio frequency amplifier As a power 
amplifier the tube is rated with an aiiiplifn atinn 
factor of eight The bulb has a metallic base, which 
IS used as the fifth connection The base is con 
neeted to the cathode which controls the electron 
emission A plate voltage up to 2(X) volts may be 
applied to the tube without danger of overheating 
The cost of operatmg this tube is estimated to be 
one (int |ier hour for a five tu lie set I hi lift of 


the tul>e IS about the same as the present battery 
operaU d tubes 

It IS ishmulid by engineers that the house current 
operated sets on the average will consume energy at 
the rale of approximately eight kilowatts a month 
A 111 w inhtnmii nt known as the * Iransifur’ was 
introduiid to radio fans this fall It furnishes 
either two, four or six volt filamc nt current supply 
for ojierating inulli lube sets consuming not more 
than 2^ i am|iereM A built in automatic switch con 
irols lioth *A* and B’ power units when the re- 
ceiver IS in use Ihe cost of operation is estimated 
to be spproxiinalely one hi If cent per hour 

There is also i B* FranBifur which operatn 
directly from thi light socket eliminating both B** 
and *( balUnes It supplies current up to 60 
milliimperes at 4i 6714 ^ veils and also 

i and 12 volt C ’ liatteiy rurrent This device will 
opeiatp with sets equipped with ten tubes or less 
A siiigli control idapts the output to the proper 
current requiremenls 

The B fransifii r is also built in a smaller model 
designed to supply the plate volta^^e for sets using 
SIX tubes or ]is8 Ihe maximum output is 100 volts 
and it IS phtiiruited that the cost of ojieration is less 
than one Imlh of n cent per hour 

‘Silite” electrodes arc mother new feature thu 
Beasoii Ihiy an metallic glass rectifying elements, 
Iis'ShI upon the rectifying properly of silicon, or 
send Hiey are said to give a higher charging rate 
than most electrodes Silite makes possible the con 
veiHioii of A batteries into A’ power units 



THE RADIO SET CHASSIS INNOV\T10NS IN (ONSFRl fTION 


Many mmnuiaeturert are btuUiag thetr J92627 modeU on metal chaws to give strength mo The m tal chassis of thu one of the 1926-27 models u designed to art as a shield to preyent 

that (Ae uulrumenU wiU ttand sloping and uUl not be too delicate for the kmdling that iMterfeirnre from outnde eiertmal mfiuences Note how the ri are luUt on om 

they mtU get la lue The rnodel shown u known as the Straight 9* shaft and tuned by the drum eontiol on uhirh the iMvelemgths may he recorded 
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Uncle Sam, Spendthrift — ^VI 

The Destruction of Many of Our Finest Fisheries Has Been Only Less Complete 

Than the Destruction of Our Forests 

By J Bernard Walker 



]r 18 a Btrange anomaly that in thin age 
of free inter coinniunuatioii and of 
wid( and rapid diffunion of knowlrdf^e, 
80 many people should live in eoinplrte 
ignordiut of certain serious iconumic 
conditions whnh thrralrii the continued welfare and 
happiness of these United States Wt h ivi in mind 
the fads win h have liecn revealed in the present 
aeries of arliLles on conservation In tins survey 
we have endeavored, without any cjui^geialiun or 
senaationalism to show Uiat in drawing upon the 
rich, natural resounes of (he country < ur forbears, 
and for that matter we ourselves have apparently 
taken alisolutely no llioughl for tlie future with the 
result that we have swept away four fifths of our 
marvelous forests and have skimmed the cream of 
our grrot supplies of oil and coal, leiving of the 
laat named only the inferior fields for the use of 



ABOARD AN ALASKAN nSHLHMAN 
A good raick of codfish^ w ike rrwlt of only dO nunutrs 
fUfung with hand Unea 


a future population which is growing by leaps and 
bounds and making an ever increasing demand for 
these musbiUts 

It 18 certain that nine out of ten men, we had 
almost said 99 out of a 100, have never given any 
thought to the seriousness of the rapid depletion of 
our forests, although it is going on daily under our 
very eyes and, so long as they could get all the oil 
they wanted at the filling •^lalion thi vast majority 
of the people of tlie UiiiU d States have thou^^t little 
and cand less how the oil was secured and whether 
(he supply was in danger of exhaustion 

In the present chapter on the depletion of our 
fisheries we deal with another question of vital im 
p irtance to the future well being of our country 
At the outset, we ask the reader of these lines if he 
18 aware that Uncle Sam has been such a spendthrift 
in using up the magnificent supplies of fish with 
which Cod had atocked our rivers lakes and coastal 
water, that some of our most prolific fishing grounds 
have been depleted to exhaustion, and some of our 
most delicious and most sought after species of fish 
have been practically swept out of existence 

Flah SnppUea Reduced One Half 

Now if you do not know this and if you are 
inclined to doubt so strong a statement, we refer 
you to certam government statisUcs of our fisheries 
as set forth ui recent years by Mr Hoover, Secretary 
of the Department of Commerce, in many an urgent 
message of warning 

Learn then that, although our Atlantic and Pacific 
littoral waters once teemed with huge runs of salmon, 
Nhad sturgeon and mullet to say nothing of great 
stocks of lobsters, crabs, oyslors and clams, the very 
case with which the fish could be caught has led to 
their undoing **0ur great supplies of salmon on 
the Atlantic Coast,” we are told, “have totally dis 
appeaa d as a food supply ” (granted, you say, but 
look at the great Podfii Coa^t salmon fisheries 
Well (vtn here the salmon supplies have diminished 
hy ovir SO percent, and n is only within the last 
few years that the government Ims taken measures 
to stop the destruction Fvrn in Alaska, the remain 
mg great salmon fishery of the world, reckless ex 


ploitation has threatened the rxtinclion of the salmon 
wilhin half a generation Fortunately, two years 
ago the government put in font mi azures whiih 
promise to save this great fishery The sturgeon 
fisheries have dei lined 98 pcicint in some 42 years 
on iho Great Lakes and they are almost gone on our 
coa«it The jield of tlie nliad Hhlieries has devrea*icd 
ovir 70 pi rtinl Si vtnty vxin years ago 22 000 000 
shad were taken in the P toirmc Rivir alone in a 
single yiar whereas today v^e are told that 800 
fishermen lake ivith diffinilly libs than (iOOOOO fish 
|ter year from (bi5 riwi and the Potomac, bear in 
mind IS the finest of the n maiiiing rivers for shad 
The same story of depletion applies to the river 
herring striped bass, and sea liout whuh are de 
creasing rapidly as ire the supplies of crabs lob 
sters, oysters and (.lams As late as 191S the Gbesa 
peake and Delaware crab fisheries yielded over 50 

p-yw ^ 1 



IN OLD GLOUCESTER HARBOR 
Thf cod, mfm hmg doaned art otU cm weeim 

fock» and loft to dry 
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OOQgOOQ poundi, but today the yield is Ie» than 
one half of that The oyster fieheiies of the Clieea 
peaks have fallen 50 percent in the bhort penod of 
2 (>^^t 8, and our lobster catch is leu than one 
third of that of 30 years ago Uncle bam certainly 
has been spend hnft of his wealth in fishcnes, and 
the above enumeration, mark you, refers only to 
littoral and inland ftshenos It u a fact that even 
some of our deep sea fishenea, such as those of the 
halibut in the Northern Pacific, already have been 
over fished 

Let us now look at the question of fish supply 
from a new angle — that of sport and recreation 
^T^ome fish,” so called, although they do not bulk 
largely in the question of food supply, are of the 
first importance as affording one of the healthiest 
and most popular means of outdoor recreation, 
Secretary Hoover, m an address delivered in 1924 
before the United States Fisheries Association, re 
feiTing to the effect of the automobile and good 
roads in sending the people outdoors for recreation 
said “I do not consider it an exaggeration to say 
that this summer will have seen two million anglers 
upon our streams and coast In one state alone 
200,000 individual (fishing) licenses have been 
issued this year ’ There is a consensus among 
devotees of tlir rod and line that gome fish are de 
creasing rapidly under this prchsure 

Protective Legislation Neceoiary 

Not only do tlie fishermen reduce the number of 
fish that reach the spawning grounds, but there is 
another and most serious obstacle in the shape of 
the dams which are being built in increobing num 
bers across the nvers and streams of the country 
The rcwrvoirb thus foimed, many of which reach 
for a score of miles or more back through the 
valleyb ( 0 \er up at timni, favorable spawning 
ground for fish and the dams themselves form an 
insupcrabio obbtaclc to the progress of the fish up 
the nvers Around such dams as are not too lofty 
for the purpose llbh ladders should be constructed 

The obvious method of control hero would be for 
the states and the federal Goveinment to combine 
in some form of protective legislation similar to 
that which is doing such fine work in the protection 
of our migratory birds — a subject which we shall 
deal with in a subsequent chapter of this senes 

An even more destructive enemy of our game fish ii 
the pollu ion of our nvers and streams by sewage and 
by the wastes pound into them in ever increasing 
amounts from the towns and villages through which 
they flow Already tins cause alone is answerable for 



THh GREAT MFNHADI N IISH^K\ 

Thu vteto MhoWM the /UA Ifing baUr / /r m nti to he dtunped 
ififo the hoid of a ac)o i r 


the extinction of the fish in many streams dial onr« 
wi re prolific lie Ids for the fishermen and the prou bs 
of destruction goc!s merrily on Such greit strides 
have been taken in late years in tin clove lopmcnt 
of sewage purification plants that the vanous state 
legislatures would lie justified in prohibiting the dib 
charge of sewage into our nve fhe hal it judged 
from the esthetic side, is a filth) one in itself^ a 
survivor from an earlier and eiiidcr jicriod of our 
hibluiy Not only the sewage of dn population but 
the liquid wastes from the various factoius are per 
iiH lous Stream pollution shoiil 1 Ih blopjad by the 
strong arm of a law hacked by a « leirlv expieb^ed 
public opinion ^X'hcn that hus be in done ind h 
prop! r control of fishing licenses and technique is 
everywhere enforced our streams will (1 w in then 
pristine purity and will letm once moie with fish 

Just here a woid of warning Me must not be 
deceive d by the enormous gro^s v dm of our lishe ries^ 
products I he annual inercisc has been br lught 
about by in reased prices, increased number of fish 
ermen, and by a veiy great increase in the proportion 
of deep sea fish Do not forget in looking at these 
great and growing figures, that they art acrompa 
nied by a great decrease in the quintity of littoral 
fifth that has been caught and by a marked decrease 
in the catch per man 

It IB probable that there are >oung people among 
us who will live to sec the day when the populiti n 
(and hence the food demand) of the UniUd Stales 


has been doubled In this matter of conbervation 
wc owe a dut) not rm i< ly to our own, but to future 
^eneiulions Wc hi\e painted a deplorable picture 
ol the s|ieiidlliiiit piliev or lack oi policy which 
has ehuiaeten/ed uur Ulitudi towai 1 fisheiits dur 
111 ^ tin p 1 st 111 of iJif 1 lion Whil of the future^ 

(. an the iiiiM liK r 1 e ri pairc d W ill then ever come 
\ cl ly whni our i ( isis u cl ii I ir d la)s will be alive 
(lice more wiili tb st \j| iil b <ip<ej<s of fish which, 
as we have wen art n w ill I iit extinct’ 

Stairs Muat f ouperate 

The answer is empliaii ally Y(s and tlie work 
ran Ik. oci umplished h) hearty i loperalion among 
till states and between llu stili and the Federal 
(foverninpiil Hilhtilo m this as m otlicr mailers 
affectiii,, the general pul lie welfare the Blales have 
Iieen divided by ihcir agelong jealousies and bus 
pKions If we lie to d hirve rcbulu in solving this 
fish problem, the btules mubt get together and do so 
quickly Already a start has been made and the 
following facts show that the work is progressing * 
satibfai lonly 

Firsll) Congress enacted lobt winter federal legia 
lalion controlling ril pt Hut ion of coastal waters 
Siondly by lu^otiali n with ( anada we have sc 
cured the Pacific ( oast Halibut Trtaty under which 
the two nations can st>p the deplelun and start the 
recuperation of that great fishery [liirdlv Con 
gress some two yt ars eg > c nai li d tlie Alaskan 
Salmon fisheries Consrivalion Bill and as a result 
destruction has reused iriel the rejii venation of these 
fisheries m m active prioress louiUily there has 
been passed by Lon,.ress tin I pp* J MisMssippi Fish 
and ( amt Re fu r Bill This means that the streams 
of the I PHI Missis ij)t I will Ih preserved for the 
brredin^ of fish and ^inie lastly Congress has 
met with some ucepss in bringing alinit eooperalion 
Iwtween difterent Maleb f r the pr itcction of fish 
cries 

^e hive sketrhed the prehlem af our fishenes 
only in bread outline I iinitali n& ef spat^ prevent 
any di tilled account ef iIh Buirau of Fisheries 
whose activities form the f iindatinn of all construe 
tive ronservahon An adt juate destrijilion of the 
fine work of this Buieui w ml I all for a complete 
chapter in itself 


q in a fulurt issut util appear another artirU of 
this urits uhich mil dial uith thi defection of 
f^ame in the L nttrd Statt s an I the h ork which has 
bicn at t om / lu%lu d in game proUclion, notably 
as regards our migiatory birds 
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A rf_sr oi' WLLDt'D AND R1VLT^D SPWIMLNS BEAMS WELDED TO COLUMN 

Ai the Carnrgir Instuute of Technolo/ty several elaborate experiments have been earned on This u a jam^r of work done at the 0^ estinphouse plant, at East Pittsburgh, Peniuykfonia, 
7 his photograph shows a group watching one of the interesting tests hioto the smooth coluttui and the absence of cn^ei oa^ bradeets 


Can Welding Replace the Rivet? 

Tests That Have Been Made Under Identical Conditions Show That Steel Structures 
Fabricated With Welded Joints Have Inherent Advantages 
Over Those Which Arc Riveted 

By A M (^ndy 

Welding Fnginerr, Wcstinghouse Llectric A Mftnufarluring Company 



|IIFN American officials look over llir 
(verman steamship Vateriaml (now the 
Leviathan) iti April, 1917, they found 
havoc rampant in her engine room 
Her eight huge turbines had been dis 
assembled, manv parts were missing, blades had 
been ripped off the rotors valves and pipes had 
been snioahed, and much other destruction had been 
done. 

To restore order out of this chaos seemed well- 
nigh impossible, but it wan the paramount duty of 
the United States to do so because the great carrying 
capacity of the ship was vital to the Allies’ military 
plana Fortunately, most of the damage proved less 
serious than had first appeared, and through the 
superhuman efforts of the group of expert machin- 
ists gathered together for this purpose, things were 
fairly ship shape by the end of July. 


Engineers Must Be Convinced 
Hiero was one turliine, however, whose condition 
seemed hopeless Its rotor had broken and jammed 
while It was still turning, and its last iron casing 
had been fractured in 21 places Mechanical patches 
proved inadequate for this repair, and the making 
of a new castuig would have involved an intolerable 
delay 

The engincrrs in charge of the work studied the 
situation and finally decided to try electric arc 
welding 

This process, although m use at the time in steel 
mills, railroad shops, and some other industries, 
was still fairly novel, and there must have been 
considerable official doubt as to the success of the 
experiment The Inal was made, however, and four 
months later tfie Lniathan steamed out of New York 
harbor to take her plate in the great conflict 

To weld by means of llie electric arc, one pole 
of a direcl-Lurrcnt generator is connected to the 


piece to be worked on, and the othir is connected 
to a holder which carries a length of soft iron wire 
The operator brings the wire into contact with the 
work and (hen withdraws it, i^ublishing an arc 
The intense heat melts the end of the wire, and 
molten metal drops upon the work, which also melts 
at the spot where the arc impingea If the work is 
properly done, the result is a solid mass In this 
manner, broken iron and steel castings or forgings 


Will the Riveter Peas? 

Dawn in a large aty seems to be a sig- 
nal for the start of day’s noises and 
soon the steady “rat-lat-tat” of the rivet- 
ing gun chimes m and continoes throogh- 
out the day. It appears to the average 
observer that cities are never finished be- 
cause the work of erecting new buildings 
goes merrily on. So does the noise of the 
Gompreased-air riveter’s hammer. How- 
ever, die welding process described in the 
accompanying article holds for t h promise 
of relM from this nerve-raddng damor. 
If dty ordinances can be revised to allow 
other constnictioa than riveting^ vre may 
soon have taller, stronger arc-wdded 
buildings. —TTm Editor* 


con bo repaired, cavities can be filled up, and parts 
can be joined together 

One of the striking features of this process is the 
strength of the joints that can be mack with it If 
a box, building, or any other structure, put together 
by means of glue, cement, solder, nails, screws, 
bolls, or rivets, is stressed beyond the breaking* 
point, It will ordinarily collapse by failing at the 
joints. But with the use of arc welding, atmetures 


lan be made of steel plates, bars, angles, and other 
forms, which will be strongest at the joints and will 
resist pressure until the steel members themselves 
give way Largely for this reason, arc welding is 
being employed for fabricating a wide variety of 
iron and steel products So far, however, arc weld- 
ing has not been generally adopted for steel building 
construction 

There are good reasons for this Structural steel 
engineers will not consider the use of arc welded 
joints until they are assured beyond all doubt as to 
ihcir enduring reliability, they will not abandon the 
perfectly satisfaciory nveted constniclion unless 
welding IB proved to be more economical or other- 
wise superior, and they cannot successfully design 
structures for welding until they have complete m- 
formotion as to the technique of welding and the 
unit stresses which vanous standardised welded 
joints can safely carry 

Expected to Rednce Coats 

In other words, in order to introduce the general 
use of arc welding for structural steel work, it u 
necessary to erect an “arc welded” building of sub- 
stantial sixe, which has been sperully designed to 
take advantage of the economies of the process, cal- 
culate its exact cost, lest the various types of welded 
joints employed, so os to secure full engineering 
data concerning them, and finally, thoroughly test 
the completed frame work 

Several arc-welded buildmgs have been erected 
in both the Umted States and England, but all 
of these are small structures and were put together 
in a more or less experimental way out of roanbers 
designed for riveting Hence th^ have failed to 
supply convincing data regarding either the relia- 
bility or the economy of arc welding and have bad 
little Influence on building construction. 

In order to supply tlm need for on acceptable 
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JOINT STRONGER THAN BEAM 

/» fAif te»t 9 amplr, ttrain broke the I beam Ustij but 
tho welded joini remained intact 


object leMon, the We»luighouae Company has con- 
tracted with the American Bridge Company to erect 
a five-fttory mill-type addition to its Sharon, Penn- 
sylvania, plant, whii-b is to be 220 feet long, 70 feet 
wide, and HO feet high, with 22 girders over an aisle 
46 feet wide ITie steel work was designed sperifi- 
oally for arc welding by Gilbert I). Fish, consulting 
structural engineer, and not a single bolt or rivet 
will be found in the completed structure 

Typical structural tnemberH to be used in this 
building — including girders, brackets mounted on 
columns, spliced beams and bars, and cantilever 
forms — liave been assembled by both welding and 
riveting and tested to destruction Without excep- 
tion, die welded sperigiens showed higher elastic 
and ultimate limits than the riveted ones, the usual 
excess being about 25 percent, though in some cases 
50 percent greater strength was developed 

These tests provide salisfactorv proof that arc- 
welded joints are sufficiently strong for use in steel 
buldings. But what about cosls? 

If an arc welded girder is 25 percent stronger than 
a riveted girder of the same dimensions, it follows 
that the strength of a given riveted girder can be 
developed by a lighter arc welded girder 

A concrete example of the savings that con be thus 
effected is provided by the Sharon building. Two 


complete designs for the steel work for this buildmg 
were prepared-— one for riveting and the other for 
arc welding On estimating the lonnagr required 
for each design, it was found dial, while about 900 
tons of steel were needed for riveting, HOO Ions 
would suffice for arc welding — a saving of around 12 
percent in the total cost of the stirl 

It IS also expected that labor costs tan be reducnl 
by arc welding betause it is a one man job whereas 
four men are needed for riveting —a nvt ter, a 
backer up, a heater boy, and a puv»ir Tests indi- 
cate that the man-hours required to make the joints 
in a given structure by arc wilding are ain)o><t lialf 
those for riMling, but the cost figures to be obtained 
at Sharon will be more satisfactory than any now 
available. 

From the standpoint of the general publir, the 
quietness of arc welding is its nioHi nppialmg fea- 
ture As an example of the odvi rse elTert of the 
noise of ri\eling, a New York hntil manager has 
recently stated that his hotel will lose a quarter of 
a million dollars of patronage during the construe 
Uon of a 30 story building across the way 

Will Increase Use of Steel 

Arc welding cannot now 1 h- used in i ily hiiilding 
work, however Our city building lorlis arc very 
rigid, and as all at present specify riveting for steel 
construction, no other method can be employed 
within municipal limits until the regulations are 
changed. 

Ill addition to its economy, an wi Iding interests 
the structural engineer because it gives him a freer 
hand in building design, its pfrmits him to lake 
full advantage of the strength of the steel membirs 
he uses, and it enables him to obtain continuous 
beams of any length It reducen the necessity for 
the wind bracing of tall structures by providing 
suffer joints, and it simplifies shop work and greatly 
facilitates alterations to existing strut tures 

'Fhe intense light emitted by the an will produce 
temporary blindness if looked at with the naked 
eye for a few seconds, and it will also tause painful 
Innanimalioti, identical with sunburn, if allowed to 
fall upon the unprotected skin Hence the arc 
welder has to view his work through very dark 
glasses of a special formula and prolett his hands 
with leather gauntlets and his fare and neck with 
a sort of helmet made of some non metallic niulenal, 
which gives him quite a medieval — not to say gro- 
tesque — appearance. Fellow-workers and passers- 
by are protected from the light by curtains hung 



THE RESULT OF RIVETING 

The destruction test on thu sample caused the riveted angles 
to give uay under the escrsMve strain 


around thi work shuUiiig off the liarinful beams. 

On the other hand, tiie electrical hazard of arc 
welding mgligible Direct iiirrmt is ordinarily 
employed, and the voltage droj) ranges from 20 volts 
when the arc is on, to (lO volts when the art is out 
This voltage is too low to be dangerous, even if re- 
ceived at full force, uiul since the weldir is neces- 
sarily well protected by ilolhing, he rarely receives 
even the mildest shoik 

If are welding comes into general uttc for struc- 
tural work. It will probably increase the use of 
Steel and dimblless bring about some radii al diaiiges 
in building construction For example., the cost of 
cunstruiting homes out of wood has constantly m- 
creased during the past few years, and if this con- 
tinues and the I'ost of steel constniclion is n^duced, 
the lime will <ioon arrive when steel can be profit- 
ably substiluled for wood fur this purpose This 
new material will give the archilrct increased op- 
portunities to design for ^fetv, comfort, conven- 
ience, and effeit, and it is not unlikely that a new 
order of domestic arihilecLure will come into exis- 
tence 

Arc welding will aUo permit the erection of taller 
skyscrapers on given plots, and those fantastic low- 
ers, in whii h futuristic artists lake so much delight, 
may some day become realities. 



WHERE A WELDED GIRDER FAILED A TEST OF COMPARATIVE STRENGTHS 

When thU budding member wot sub/ected to tests in which sufficient force to bend tka The yield point of a welded specimen huc ‘iOflOO pounds ultimate load 71..VW Mauds Wuk 

a^d«r was app^^ tha welded joints held and the steel plates budded an lAowa the nveud atrder, the yield point was 42fiOO pounds, ultimate load 4S,700 pounds 
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Can We Rid City Air of Dust? 

Investigations Conducted by the Weather Bureau Indicate that Atmospheric Dust Is an 
Important Factor in Our Lives. Much Is Being Learned A^ut the 

Tiny Sohd Particles in the Air 

By Dorothy E, Fletcher, A,M 


m y outsla/iding scicnliiit value in vanoiia 
ineteorologionl tcsu fur insuring safety 
in avuUon is the tminting of atmoH- 
phene duMt by the Weather Bureau at 
^ Washington, I) ( By means of a 
thorough knowledge of the character and contents 
of the air, it is hoped that in time it will be possible 
to determine all uir LUiiditions before a flight and 
thus elutunato the present death toll claimed by the 
Air Service. Today, at army and navy air stations 
the world over, such meleorulugical elements as 
temperature and humidity are measured regularly 
and frequently by means of kites and balloons. 

But what of viHibilily^ Lven though the aviator 
has foreknowledge concerning temperature and hu- 
midity, IS he aware of the distances he can or can nut 
see on a certain day^ So far, he knows nothing, but 
science is working on an experiment that is destined 
to help him in some degree Of almost equal value 
with the balloon atmospheric test is the counting of 
the particles of atmospheric dust iii order to gam 
a knowledge of the conditions governing visibility 

Connting Dust Porticlea In the Air 

So important is this question of the dust content 
of the atmosphere tliat at the meeting of the Inter- 
national Union of Geodesy and Geophysics, which 
was held in Rome, Italy, in May, 1922, it was dr- 
cided that an international study of the problem 
should be taken up, and provision was made at 
Rome for the construction of twelve dust counters, 
of a kind designed by Dr J S Owens of London, 
and for tbeir distribution to meteorological observa 
tones in the different countries affiliated with the 
union. One of these counters was sent to the United 
States Weather Bureau, and has been in daily use 
since December, 1922 

From the photograph it can be seen that the 
Owens dust counter has three fundamental parts 
First, there u tlie dampening chamber, A, which is 
a tube open at one end and lined with blotUng 
paper which is thoroughly saturated with water 
Serond, the other end of the tube is closed by a 
•orew-threaded head, except for a narrow slot, B, 


What ShaU We Do About It? 

What is the exact natnre of the haM 
that nearly alvrmym hovers above large 
cities? What is its source? What is it? 
Possibly smoke is the vrorst offender, yet 
all this base u not smoke. Instead of 
guessing about it, scientists have recently 
b ee n studying it by definite quantitative 
methods. They have actually been count- 
ing the number of dust particles in sam- 
ples taken at various levels of the air. 

One reason why there have long been 
so many cases of rickets in large cities is 
the smoke and dust in the air. These cut 
off the ultra-violet rays of the sunlight, 
and ultra-violet light is a natural preven- 
tive of that widespread bone-deficiency 
disease. It is only recently that phyndans 
have come to understand these facts 
clearly. 

*niie detomining factor,*’ says Dr. 
Alfred F. Hess whose researches are al- 
ready famom, **is the quality, not the 
quantity of the sun’s rays— the amount 
and intensity of those short ultra-violet 
radiations which alone are of value in 
preventing rickets.” And, adds the noted 
Journal of thm American Medical As- 
socidffon, ”Smoke pollution robs the big 
cities of h^ to two-thirds or more of this 
solar eff^” 


one centimeter (one third of an inch) long, and 
above this slot is a be<l for holding a mRroscope 
cover glass When the end of the head is closed by 
the screwed plug, C, the three claw sprmg presses 
upon the co\er glau and holds it in place Third, 
a passageway leads from the space between the slot 
and the cover glass to an air pump, D, by means of 
which air pressure above the slot may be reduced 
1hiB reduction in pressure actomplisbrs two 
things, according to Weather Bureau experimenters. 


it causes the air to pass at high velocity throngh the 
slot from the dampening chamber, and, in the sec- 
ond place, the reduction in pressure as the air passes 
through the slot cools the already saturate air 
lielow Its dewpoint, and moisture is condensed upon 
the dust particles. 

1'he principle on which the functioning of this 
instrument is based is given by its Inventor, Dr 
Owens, as follows: '^A high veloaty Jet of air is 
caused to strike a microscope cover glass; the effect 
of this high velocity is to bring about a fall of 
pressure in the jrt, accompanying which, and result- 
ing from it, IS a corresponding fall of temperature 
This in turn causes a condensation of the moisture in 
the air upon the dust particles, which are thus pro- 
jected wet against the cover glass, and, os the water 
evaporates, ore left behind adhering to the gloss.” 

Duet Reduces Visibility 

If air at a given pressure and temperature is 
suddenly permitted to expand, the temperature of 
the resulting atmosphere u reduced, llius (he ex- 
haust from a compressed air tool of any kind, such 
as a rock drill, is always chilly More common- 
place IS the opposite phenomenon, where air is com- 
pressed and therefore rises in temperature In this 
case the heat which a given volume of air contained 
still remams with it when it is compressed, but since 
the volume is reduced the heat allotted to a given 
volume IS increased Reasoning from this, it is easy 
to see why moisture u condensed upon the cover 
glass of the dust counter when the air which has 
been compressed in the moistening chamber, A, is 
allowed to expand to normal atmospheric pressure 
and volume The advantages of accuracy, simplic- 
ity, cheapness and light weight are considerabons 
not to be overlooked m Dr Owens* dust counter. 

The majority of the measurements by the Weather 
Bureau have been made at the American University, 
in a suburb of Washington The others were made 
at the base and top of the Washington Monument, 
and at the mam office of the Weather Bureau, both 
within the city. Counts were also taken in other 
cities, as well os during airplane flights. 



Tilt OlStNS APPAHATLS K)K ( Ol LK TINL AND TOUNTING THF DOST P/^KTTCLKS IN THF AIR 
The component parts of the ingtrumcnt aie piatnly shown Air passes through the moistening chamber^ by virtue of the acthm of the kand-ooented pump, D At B U pUeod 
a piece of glass, held m piace In the three fingered spring on the cap, C Dust in the intuhen air U deposiud on the glass and afterward Is aimmined 
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DRIVEN SNOW NOT SO CLEAN 
The above phetonucrogrof^ ihew^ atmospherir ruidue lowid 
ui a Mmple 0 / mow after i( had melted 


In taking dust counts from airplanes, the observers 
discovered that the dust counter furnished by Dr 
Owens was not adapted to airplane work because 
of the fact that too many strokes of the pump were 
necessary to obtain a legible record on the cover- 
glass Then loo, it was found difficult to (.hange 
cover glasses between observations at the different 
levels on account of the high wind to which the 
observer was exposed. In the Weather Bureau ma- 
chine shop, a dust counter with a different pump 
and having ten duplicate heads in which cover glasses 
could be secured before flights, was constructed to 
eliminate this difficulty 

The averages of the results of dust counts taken 
at the American University show a marked decrease 
in the llimt of visibility with an increase of dusti 
ness of the atmosphere, and they indicate that the 
limit of visibility also decreases with increase in 
the relative humidity. 

It has been pointed out by previous experimenters 
that the limit of visibility depends upon many fac- 
tors, such as the intensity of the illumination of the 
object seen, its color, the contrast between it and its 
badeground in illumination intensity and in color 
Usually, say these saentists, the background is the 
sky and the presence of dust in the atmosphere de- 
creases the illumination of the object, as well as 
the color contrast between it and the sky, and m- 
creases the glare of light in the held of view 


What Is Atmospheric Dust? 

From the airplane observer's notes it is manifest 
that cloudiness plays a most important part in the 
limit of visibility from the air Nevertheless, it 
must be well noted that when the visibility from 
10,000 feet was exceptionally good, the dust content 
of the atmosphere was less than the average 

"A summary of the results of these airplane 
tests,” says Dr Herbert H. Kimball, who is in 
charge of the dust counting experiments at the 
WeaUier Bureau, **shows at the American University 
an average of about 850 particles per cubic centi 
meter in winter, and about 400 during the summer 
months. The extremes vary between about 4,000, 
on an unusually smoky day in January, 1923, and 
about 100 on unusually clear days throughout the 
year. A comparison of Dcceml^r, January, and 
February, 1922 1923 with the same months in 1923 
1924 shows an exceu of over 75 percent in the 
number of dust particles in 1922-1923, which is 
attributed to a general use of bituminous coal for 
heating purposes at that time on account of a short- 
age in the supply of anthracite, and due to the fact 
that people were unfamiliar with the proper methods 
of stoking their furnaces when using soft coal, there 


Jmt Ora Mwf epo Mifp tAew 4^^ Sept OaL am ara 



A RECORD OF ATMOSPHERIC DUST 
The vartouM lines on the above chart serve to indicate the 
amount of dust in the air at various tunes 

was a smokiness to the city resembling that of this 
post winter — the smokiest in the history of the city 
of Washington.** 

These airplane records show that with a clear sky 
in the morning there » more dust near the ground 
and less at an altitude of between 2,000 and 7,000 
feel than in the afternoon Undoubtedly, the in- 
crease at high levels later in the day is duo to 
convection The cleansing efl'ect of rain shows up 
distinctly in the records, while the difference in 
distribution of the dust in the atmosphere on clear 
and on cloudy mornings la clearly apparent 
It IB well known that aerial haze affects photog 
raphy from the air, and the results from the bureau’s 
airplane tests show in a measure the influence of 
moisture and other factors os well as dust in the 



USING THE OWENS DUST COUNTER 
Irving F Hand of the United States Weather Bureau ready 
to ascend for ugger’Ctmosphere tests 



AT THE TOP OF WASHINGTON MONUMENT 
Here air won collected and the photominograph reproduced 
above shows calcite and gypsum crystals 


formation of Uie haze in which we are interested. 

According to the Weather Bureau, atmospheric 
dust is composed of particles so small that only a 
few of the larger ones can be examined by the usual 
pelrographir methods Jinely divided mineral mat- 
ter and loess comprise Uie largt r port of the parti- 
cles, while a few diatoms, spores, pollen, crystals 
of cakitc and gypsum, and in winter, various prod- 
ucts of combustion have been discovered. 

As a general rule it can be said that the average 
size of the particles decreases with the altitude at 
which they are collected The average diameter of 
the partules collected at the surface is about four 
limes that of those gathered at 10,000 feet. 


Can We Eliminate Dmt from the Air? 

Surface visibility is a poor critenon of vuJbihty 
at the ordinary levels of air navigation. After leav 
ing the ground on a morning when objects could be 
seen at a dislaiice of 20 miles or more, upon reach- 
ing a height of 3,000 feet it appeared os though the 
plane* were flying in dense smoke and the visibility 
decreased to 10 miles. However, generally speak- 
ing, the higher one goes, the less dust he finds. 
During the experiments at Bolling Field, at an olli- 
lude of 10, (XK) feel, the average number of dust 
particles per cubic centimeter won found to be \em 
than y), while in summer, at 6,000 feet, which is 
nearly to the top of the surface haze, it is about 220 

Scientists have discovered that if air containuig 
dust, fume, or smoke is subjeited to a high tension 
inlemiittent direct-current discharge, particles are 
precipitated with varying degrees of efficiency This 
fad was noticed about a hundred ye^rs ago, but it 
received no successful commercial application until 
Dr F G. Cottrell, in 19M, constructed his first plant 
for the recovery of sulphunc and fume 

What will be tlie outcome of this exploration of 
the air in terms of actual value to aviation, navi- 
gation and science in general^ As a result of Dr 
KimbalTs and Mr Hand’s investigation of the at 
inOHpliere, it is being made undeniably clear that 
the next step should be an attempt to rid the air of 
the lilies to as great an extent as poHsibU-, of ex 
WaneouH dust partules whu h wc now know affect 
both visibility and public health Various public 
health services have written to Dr Kmiball, asking 
for hirt cooperation in studying the dust content of 
the almusphere and its effect upon public health, 
while aviators and navigators the world over are 
thankful for this boon which gi\(.s them foreknowl- 
edge of atmospheric conditions, so that in the future 
they will not be so dependent os heretofore upon 
mere winds of chani'e 
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MURALFHLSOOkS of animal*, drawn in P0LY( HROME on the wail* OL a rAVFRN IN FRANCE BY ANCIENT CRO-MAGNON ARTISTS 


Thr colon employed by these pnett-artists of 18J)00 years ago were red, brown, black and yellow, and were obUuned from iron ochre, oxide of manganese and other minerals 


The Fossil Bones of Early Man 

Man's Life on Earth Has Been Extremely Long. As We Trace It Back His Bodily 

Form Becomes More Primitive 

By J Retd Moir 

Fellow of the Royal Anihropological Institute 



ijHERE u no doubt that, aa compared with 
the vast number of flint implements 
found in ancient deposits throughout 
the world, the discoveries of the bones 
of tho human beings who made iherte 
implements are exceedingly rare 

It IS, of course, only to be expected that his flint 
implements would be nunierouH because, in the first 
place, every prehistoric man must have made a great 
many in his lifetime — as do primitive people of the 
present day — and secondly, these specimens arc 
practically indestruitibic, and so have survived the 
drastic vicissitudes of the past 
On the other hand, the comparative scarcity of 
ancient human bones is not a very surprising fact, 
Bioce the population of early prehistoric times could 
not have been by any means large Further, it is 
probable that when an individual died, his body was 
left out in tho open to decay, or to be eaten by 
carnivorous animals The fossil bones of man that 
are found in ancient gravel beds and other water- 
laid deposits, are almost certainly those of people 
who were drown<*d, or whose bodies, left lying in 
the open, were swept away by floods and buned m 
tho gravel and other deposits which were then being 
formed. Although the prei^ioiis remains of man are 
therefore rare, yet enough of them have been found 
to enable us to form a clear idea of the type of 
people who inhabited this earth in remote times. 


A Sknll Both Human and Ape-like 

There cannot be any question that as we go back 
into the pa<it, the type of man becomes more and 
more primiti\e, and shows an rver-inrrrasing simi 
larity to those of the higher apes Although the 
existence of man at any given period ran be proved 
with certainty by the finding of his flint implements 
in the deposits of that }Kriod, yet the discovery of 
arlual human bfmes is always regar<lf*d os a crown 
faig triumph of re^rch in prehistoric archaeology, 
for It sets the seal of certainty upon the pn^ious 
finds of his flint implements In this article I pro- 
pose to describe to you some of the more important 
discoveries of human fossil bones that have been 
made, and to show their great antiquity. 


About thirty-five years ago, a remarkable dis- 
covery was made in Java by Professor Dubois, who 
had been sent out by the Dutch Government to 
explore certain deposits in that island, which were 
known to be very rich in the fossil bones of animals 
Fortunately, these re8carchi*s resulted in the discov 
cry of the upper portion of a skull, the thigh bone, 
and two teeth of a creature that evidently possessed 
both human and ape^like characteristics The dis- 
coverer of thesw remains gave to them the name of 
Puheranlhropus erectus, or tlie *^erect walking man 
app-.** There tan be no doubt that this title is cor 
reel. The skull cap shows marked ape-Jike features 
— a great projecting, bony ridge over the eye sockets 
and an almost non existent **furehead" — while the 
inside capacity of the skull has been shown to be 



AN EARLY PALEOUTHIC FUNT 
This seoei^pound, tendnch implement was made in the days 
of the first glaeiai st^e-^SOOJfOO years ago 


intermediate between the highest apes and the lowest 
type of man Although the skull cap exhibits these 
remarkable characteristics, the thigh bone and teeth, 
which must be referred to the same individual, ap 
proximate very closely to thoiie of modern roan, 
'fhus we see that in this Javan discovery there is 
placed before us a creature possessing both ape-like 
and human resemblances The exact geological age 
of this fossil has been in dispute, as is often the 
case with the remains of ancient man, but it belongs 
either to the close of the Tertiary, or “third” geo- 
logical period, or to the beginning of the Quatern 
ary, or “fourth” penod, and it is quite likely not 
far from one half million years old 

Another very important find — that of a human 
jaw-bone in fossihzH condition — was made in 1907 
at Mauer, near Heidelberg, in Germany, at a depth 
of about 90 feet from the present surface of the 
ground. The geological age of thu specimen is well 
known Judging from the nature of the animal 
remains found with it, it » clearly of the some 
penod 08 that of the Cromer Forest Bed of Norfolk, 
from which 1 have obtained a large number of flints 
flaked by human hands. 

ApeJlke Jaw, Hamaai Teeth 
Tho Heidelberg, or Mauer, jaw-bone is a most 
impressive relic of early man. Not only ia its 
antiquity profound, hut lU massive sixe and brutal 
appearance at once nvet the attention of anyone 
examming it The specimen shows no sign of a 
chin, and the asoendmg rami (those portions of the 
jaw which branch upwards from b^nd the rear- 
most molar teeth) are of extraordinary width and 
strength It u obvious that the being who pos- 
sessed a jaw-bone of this character must have been 
almost of gonlla-like proportions. In fact the jaw- 
bone itself, if the teeth had been missing, would 
have almost certainly been regarded as that of an 
ape But nearly all the teeth are present, and these 
are of a definitely human type 
Thus, in the Heidelberg Jaw-bone we see again a 
combination of human and ape-like characters. 

We turn to a discovery made at Piltdown In 
Suarex; England, some years ago, by the Ute Mr. 
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Gharlet Dawson of Lewes. When visiting a shallow 
pit where gravel was being raised, he obtained from 
a woriunan some portions of a \ery thick and fos- 
sdiaed human skull, Hiis important find induced 
him to conduct diggings in the same gravel pit, and 
eventually half of a lower jaw bone and a large 
human canine tooth were discovered. The gravel in 
which these remains occurred is not far from the 
valley of the River Ouse m Sussex, and is evidently 
a very ancient deposit Unfortunately, the gravel 
is not of great depth, nor is it covered by any other 
bed which would enable us to “date” it geologically. 
Thus, the exact age of the Piltdown deposit, though 
unquestionably very ancient, is not known; but the 
flint implements found in the same deposit of gravel 
are of very early types such as we know occur in 
beds of Late Tertiary and Early Quaternary 
periods in East Anglia 

The Original *HIave Man** 

The skull and jaw bone, which have been described 
by Dr Smith Woodward, and by Sir Arthur Keith, 
show us once more an individual with both human 
and ape-like characteristics. The skull is of defi- 
nitely human form It shows no trace of the pro 
jecling ridge 'above the eye sockets, such as is so 
prominent a feature in some early ty|>es of man 
The bones of this skull are very thick, but otherwise 
in its general outline there is notljing very ape-like 
about It 

But when we turn to the j'aw-bone we see a very 
dilTermt picture, fur it possesses iiiaiiy ape like char- 
acters There is the usual absence of a chin, and 
the whole aspect of the specimen is very primitive 
The most outstanding peculiarity of it is the canine 
teeth, which stick up above the level of the others, 
in the same way m which the ape's canines project 
Never before has a human being been known with 
a definitely human skull, and with jaws showing 
canine teeth of this kind. Thus, the Piltdown dis- 
covery IS of great importance and interest to all 
those who are interested in man's ancestry. 

It is possible that those fossil remains which 1 
have de^nbed, namely, those of Java, Heidelberg, 
and Piltdown, lived during the warm climatic phase 
intervening between the first and second glacial 
phases and are possibly 500,000 years old 

We must now pare on to a later epoch, when the 
third glacial episode or ice invasion was commenc- 
ing and western Europe was peopled bv a strange 
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A COMPARISON OF THIGH BONl<J> 

Lei>T Modem man Centes iava ape-man Rilim Uib- 

bon Thi center bone most risemhlr% that of a man 

race whoso remains have been found in caves and 
rock shelters over a large area of country These 
human beings are known by the name ^'Neander- 
ihal,” because the first skull of this ruc'e was found 
in a cave in the valley of the Neander River in 
Germany A very great deal is known of these early 
people because several nearly complete skeletons of 
them have been found These finds clearly represent 
ceremonial burials — the oldest intentional interments 
OB yet discovered 

The Neanderthal race used very characteristic and 
well flaked flint implements, and was assoculed with 
a large number of cold loving animals whose re- 
mains have been found in the deposits of the period 
during whiih this race lived in Europe 

The skulls of these people were very long and 
thick, and had a great bony ndge extending across 
the eye sockets. The Neanderthal people had mas- 
sive jaws and teeth and short, thick limb bones. An 
examination of the leg bones of this race shows 
that they probably walked with a slouching gait, 
and from the position of the foramen magnum (the 
aperture at the base of the skull through whic4i the 
spinal cord passes to the brain), it is concludt^d. 


Before the Neanderthal race entirely disappeared, 
a new and much higher type of prehistoric hunters 
had entered western Euroj;)e, bringing with them a 
hitherto unknown culture. These newcomers were 
remarkable pcHiplr, for not only were they quite 
"'modern” in their bodily form but they were artists 
of no mean ability — as the drawings, sculptures, and 
engravings of aiiinials they left beliind them in their 
old camping places, so vividly show 

Tlie first discovery of skeletons of this race was 
made in the rock shelter of Cro Magnon in France, 
where they had been buried It revealed a type of 
individual of commaiicLng he ight, long headed, and 
with jaws and limh hones coni|>arali|e to those of 
the highest races existing today Indeed, my fnend. 
Sir Arthur Keith, has likened them to the Sikhs of 
India, while others, because of llieir artistic powers, 
have called them “the Paleolithic Greeks” 

Neanderthal Mon Not Our Ancestor 

The origin of the Cro-Magnon people, as Uh^ arc 
called, IS somewhat obscure, but it is clear that thc*y 
could not have developed from the primitive Nean 
dertlialcrs Therefore, their ancestors must be Icxikcd 
for in pre- Neanderthal tmit*M, and it is probable 
that the well known Galley Hill, St IX^s, and 
other discoveries of human bones of modern type 
in very ancient drposilH represent these ancestovK 
There would thus seem to be no doubt as to the 
great antiquity of the modem type of man of which 
the Cro Magnon people of about 'i0,000 years ago 
were such splendid physical examples 

The fac^t must be cniphasi/ed that the Neanderthal 
race e^nnot be regarded us the ancestors of modern 
man (Homo saptens) It would appear that, pos- 
sibly, the cold climate conditions obtaining in Europe 
in middle Paleolithic times favored the sturdy Nem- 
derthalers, and enabled them for a considerable 
period to dominate western Europe But, both in 
their physical structure and in their flint imple- 
ments, they represent a very early and primitive type 
of mankind. 

In this short survey I have mentioned merely a 
few of tho discoveries that have been made of ancient 
human bones, but even this evidence is, I think, 
Biiffif lent to carry conviction as to the great antiquity 
of man, and that, as we delve into the very remoto 
past, we find human types becoming more and more 
primitive, approximating in their bodily form to 
that of the higher apes. 
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THE “OLD MAN' OF CRO-MAGNON 


GRIMALDI NEGROID YOITTH 


NtANDtRl'HAL RACF FRA\( I- 


SffiM there were lArrs Cro-Magnon rarr»—C auatstan, 
Mongoloid, Negrotd Othert daim ail were one people 


Skull from a awe on the shores of the Meduerroneen Did 
part of the Cro-Magnard negroids come from Africa^ 


Mi'andrrthal man lived hath before and during the last 
stage of the Ice Age Cro-Magnon man exterminated hint 
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EXLHEUlJtR DAM FROM THK AIR A VIEW FROM THE MERCED RIVER 


TUt new im taken Irnm one of the cables that ran iOO feet above the bed of the stream. The powerhouse u in the background and the giatu holtllng tower shows bessde it The 
The concrete hoisting tower at the right u the highest of Us type in the rtorld tunnel at the left U that through which trains ran anal completion of the dam 


Latest Lofty Dam in California 

Dam, 330 Feet High, Impounds Sufficient Water to Cover 289,000 Acres One Foot Deep 



XCHEQUER dam, irrigation and power 
project of the Merced Irrigation I)i»- 
trict, Merced County, California, to 
<OHt Pi, 000, 000 dollars, and said by 
Its engineers to have been the largest 
work of Its kind under construction in the world at 
the time, was completed this spring and is now 
storing water 

The dam, situated on the Merced River in the 
Sierra hills east of Merced, w 330 fnt high, 960 
feet long, 220 feet thick at the base, and 16 feet 
thick at the top, and will store 289 000 acre-feet of 
water. It will also make ponsible the generation of 

42.000 horhepfi^er of hydroelectric energy Back 
of the dam a lake 12 inilt^ long and an average of 
106 feel deep m formed and approximately 91,000, 
000,000 gallons of walcr is available for irrigation 
and power purpones 

Rxiliequer duni is unique in that it is higher than 
seven out of i iglil of the great dams of the United 
Stales, and will have back of it, engineers say, the 
highest head of water in the world Only one other 
dam in America tops it, that is Arrowrock dam on 
the Boise River, Idaho, which is 349 fret high 

Several other interesting clnims are made for the 
project, among them lieing the use of the highest 
concrete hoisting tower in the world, with which the 

396.000 cubic yards of (onerete that went into the 
dam and power house were raised and placed This 
tower was 475 feet high and cost the contractors 
no less than 500,000 dollars. 

One of the distinct problems faced by engineers 
in the construction of the dam and power house 
was the fw l that 17 miles of railroad of the Yosemitc 
Valley line had to l>e relocated some 300 feel higher 
up the Merced River canyon, because the original 
right-of way is now being covered by the waters of 
the lake. This feat alone cost the district almost 
5,000,000 dollars 

Furthermore, trains which run over this line to the 
famous Yosemite National Park had to be kept run 
ning, BO it was necessary to build the flam around 
and over the railroad, leaving an opening through 
It as work progressed and allowing the 24 trains 
daily (o pass through the dam without interruption 
The tunnel thus formed was filled as one of the last 
biU of work i^nneelrd with the project and trains 


are now running over the upper and relocated line. 

Ihe following facta will give a better idea of the 
size of the project: 

Area of reservoir, 2,721 acn!8. 

Depth of water at dam, 315 feet 

Total capacity, 91,000,000,000 gallons. 

Annual discharge of rivtr at dam, 900,000 acre* 
feet 

Flxcavation for foundations of dam, 97,000 
cubic yards. 

Total concrete, 396,000 mine yards. 

Radius of arch of dam, 675 feet 

Weight of penstock and sluice pipes, 622,000 
pounds 

Weight of valves and gates, 1,100,000 pounds 

The valves and gales for regulating the flow of 
water include two 48 by inch high pressure slide 
gales two 75 by 96'imh high pressure slide gales, 
two %inch inlet diailicti r jicnslotk valves, two 06- 
iiuh inlet diameter, free discharge needle type 



valves, and two 60 inch, inlet diameter, free dis- 
charge needle-type valves 

Spillways for the dam are of the overpour type 
into concrete channels, with a crest length of 3^ 
feet and a capacity of 75,000 second feet of water. 

Power house equipment is as follows Two 15,- 
625 kilowatt 11,450 volt three phase, 60 cycle, 257 
revolutioDs-per minute generators, with a maximum 
capacity for the plant of 42,000 horsepower using 
1,500 net ond feet and two variable head, cast-steel 
case, 257 revolutions-per minute turbine water 
wheels 

The power house output annually is 120,000,000 
kilowatt hours wbu h the distru t lias already con- 
tracted to sell to a California power corjioration 
for mills per kilowatt-hour or about 540,000 
dollars a year 

While construction work on the dam and power 
house projicr was completed on schedule, comple- 
tion of the entire project was delayed somewhat by 
the relocation of the railroad 

Owing to the fact that the project is in mountain- 
ous country, the relocation of the railroad necessi- 
tated the movement of almost 2,000,000 cubic yards 
of rock and earth, the drilling of four tunnels, one 
of them a quarter of a mile long, and the construe 
tion of three steel bridges, one of them 1,600 feet 
long and 236 feet high 

'Hub table shows how Exchequer dam compares 
in size and cost with some of the other big dams of 
America: 


Dam 

Height 

Length 

Cost 

Exchequer . . 

330 ^ 

961 

115,000,000^ 

Don Pedro 

283 

1,040 

4v000,000 

Roosevelt . . 

280 

1,125 

4,091,000 

Arrowrock . 

349 

1,100 

4,497,000 

Elflphont Butte 

306 

1,674 

5,000,000 

Shodione 

.. 328 

200 

1,671,000 

Kensico 

. 307 

1,825 

15,171,000 

Keokuk ... . 

53 

4v360 

24,000,000 


* iDflhHlM nloeatbis nllraid. 


PARTIALLY COHPLFTED BRIDGE 
Thu bridge. IjBOO feet long and 236 feet high, was buUt for 
the relocated Yosemite Ymey RSlroad 


q T/ie District of Columbia has one of the few 
municipal garbage disposal plants that u run at 
. a pro/U. How the refuse is turned into salable 
ods and greases is an interesting story that wiU 
he told in an early uju«. 
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SHACKLF WHICH TAKJkS THK WHOLE STRESS 
// iMe Mpfdnen under tret euddeiUf niveM wny there it a eonntderabU recoU due 
to the cUutiaty of the Mriotu parts of the machtnr !n tif\igninp the shackle 
this poi^ had to be eonudered in order to avoid disastrous results 


THK MAMMOTH MA( HJNE AS A WIIOLL 

Its overall length is 120 feet and it stands I fret abovt fioni level It mil take specimens 
up to fifty feet long and IJ inches by ^ inches i tas\ section ior ft nsion members and up to 
4S by 15 inches for compression tor transverse bending the maximum span u JO feat 


Giant Testing Machine Pulls 2,800,000 Pouinis 


A huge testing machine capable of exerting a ruri.e of 1,250 long tons hat 
juat been completed in Birmingham, Lngland, primarily for testing parte 
of the unmense arch bndge of 1,500 fett spans that is now being built 
aoro»B the harbor of Sydney, in Australia Our Bntuh contemporary, The 
£ngM«er, itatea (July 30, 1926) that ''from Lime to lime eflforte have been 
made in America to tent to destruction full sixed meinl>erh of bridges and 
other structures, with the object of venfying the designer's calculations, 
but, ao far aa we are aware, the apparatus used in these teste was rather 
crude and neither allowed of a graduated load nor of a precise determina 
tion of ite magnitude. There u, however,” The Fnguieer continues, ”now 
in ihu country a machine capable of performing all the tests required by 
a bridge designer with great exactitude and convenience ” Docs the above 
statement not stand aa a challenge to American engineering^ The new 
machine ia aaid to be easily the largest of its km^ capable of pulling 
apart a steel bar over six inches in diameter The required tension and 
compreealon atreaaea are applied by means of a hydraulic ram 32 inches 


in diameter wilh u stroke of lo thin ram water is supplied at 

a picHHiire of up to two Ioiin per Mjuurc imh ^)iik( iht iiio^L miportant 
lessoiiH to bt gained from the lihiiiig of large ^.petinieiix for \ irioun slruc 
lures Huih as bridge girders poste, tie rod-' ami >0 on n^ull Iroin iheir 
actual observalioM and niudy while undergoing gradual d('>iruilive le'sl, the 
raaehme wa-* built hon/onlallv instead of virtu all\ lleni'e, a e lear view 
of the test Mperimen may be had at all times Thi amount of the load is 
measured bv means of a slctlvard at one end The full stress of 1,250 
tons Ipre^umablv the lung ton of 2,2 VI poumK usually emploved in Ctreat 
Britain) is carried by the massi\e shaikle *.ho»n above It must be 
measured with u high degree of aMUTar\, large as it is It is therefore 
balanct'd againM a weight of one ton on the* stivlvard, the ratio of leeerage 
beint^ I to l,2'i0 Ah the btading i»f llie knife edge inuM be kept within the 
limit of hvr tons per lineal inch (if the imIh* s are to remain odires), it is 
ob\ious that the edge weiuld hn\e lo lie 20 feet long’ Smeo *<n long an 
edg would be impracticable the load is diNidcel lietween four levers. 



SCIENTIFIC AMERICAN 


NoVBIfBIR, 1926 


:}52 



Classifying the Arthropod 

This Sub’division of Animals That Have No Bones Makes an Interesting 

Subject for the Nature Student 

By S h\ Aaron 

Drawing! by the author 


would be mn aid to nature study if the 
term “arthropod" were as commonly 
used, as famiiurly accepted and as well 
understood as the words insect or 
- spider, reptile or bird. 

The definition of arthropod is as easily compre 
hended as any term that refers to a group of animals 
or plants It includes all that largest sub-kingdom 
of organic creatures that have a segmented exu- 
skeleton and locomotory appendages In other 
words, they are the animals that are without a back- 
bone or any bones at all, slnitly speaking, their 
bodies being encased in a ringed, exUnor tegument 
and having legs and, sometimis, wings In this 
great division is in<.ludrd (hr i rahs, lobsters and 
shrimps as one class, the spidors, mites and scorpions 
as another, the millepedes and rentipedes as the least 
numerous group and the interls whifh in numbers of 
distinct forms or spcties exceed all other animals 
and plants combined 

Thus the artbrojiods, considering ihnr varied and 
extensive development, comprise the largest branch 
of the evolutionary tree, springing most probably 
from the ancestral forms of the annelids, or true 
worms, the luller falling for behind in the effort to 
inert Buere*isfiillv the widely different and changing 
influenres of environment 

There are more extreme differeni'cs in the forms, 
habits and behavior of the arthropods than are to bo 
found in any other division of the Htiinial kingdom 
of efjual importance, as the ciassiiKationists sec it 
Without giving muih attention to the narrow dis 
tinetions of the systemalisls, it is neverthtlcss cssen 
tial that we understand those major variations and 


peculianties without which we could not draw com- 
parisons and would be at a loss to find distinctive 
appellations Therefore, a butterfly is an insect 
b^use It u divided, or inscctedr more completely — 
head, thorax and abdomen — than spiders and crus- 
taceans, which have- the head and thorax all in one 





COMPARISON OF MUSCLF AND WING STRDCTURK 
TAf i/ueefM on the Uft, the ttolifen-«yrd fiy, anfdion fir and 
swaliow’tatled hutterfiy, are among the weakest aerud per 
formers Thov on the right, the bee fiy, robber fiy and 
noctuid moth of the army u^rm arc among the swiftest of 
oU winged creatures 


and only the abdomen attached by a stem. The 
millepedes have merrly a series of even nngs and 
are therefore more distinct 

The spiders show less vanaDon than all other 
groups, they are all carnivorous, are the most agile 
of all arthropods and the least affected by cold, 
though possessing a low vitality from direct injury 
A pin may be thrust through the body of a butterfly 
and withdrawn and the creature apparently suffers 
little inconvenience beyond an occasional, temporary 
muscular constriction Even with llie pin left in 
place, the highly organized insect will enjoy a repast 
of flower nectar Thrust a pin into a spider only a 
little way and the creature dies immediately The 
nervous and sensitive organism of arthropods pre- 
vents them from experiencing actual pain, as is also 
true of the lower forms of the vertebrates. 

The eyes of the arthropods have become a means 
of classification Because of their great variation 
and complicated development in many forms, it 
might seem that they had also rearhed a high state 
of optic perfection, as is the cose with the eyes of 
cats, certam rodents and many birds. But this is not 
BO The range of vision is never over ten feet, gen- 
erally much less than that and often but a few 
inches Although the observation of movement, 
commonly by the reflection of light, is of great use 
in determining the attack of an enemy, or more 
rarely, the swift presence of a mate, there is almost 
a total lack of recognition of form, as may be fre- 
quently noted A winged insect will alight on any 
stationary object— a butterfly net, the collector's 
hand, the bead of a snake or within a few inches of 
an insect-eating bird. Bright conlrasu of color are 
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dbtemed, ai b also refac te J 11^ ivban not movingi 
btti for tb moit part* Ab tnw nsture of nearij all 
objaete la made hnown by odors. It would thus 
appear that the ability to detect with astonishing 
aociihicy die moat deliute odors* and these at long 
dittances, has become a more easily effected matter 
of extremo-developmeDt than a ducrizmnative optic 
aemt yet this is the more strange when the differ- 
enoea of transmisaion between rays of reflected light 
4nd odonferoos particles are considered, the latter 
depending largely upon the wind. It is not only 
and chiefly a matter of discrimination, but one of 
comparative sensitiveness. Certain sexual odors 
bring winged insecu for miles, while the extreme 
attractiveness of artificial light has a very limited 
range. Iliese facts are fully proved. 

A simple experiment is the placing of a brightly 
colored mutation flower among actual blossoms, the 
colors not necesMnly agreeing. Many nectar-seeking 
Insects, notably the J^tterflies and be^flies, will visit 
it, though remaining only a fraction of a second. 
Thus the bright hues of flowers contrasting with the 
foliage do aid, although in a minor way, to guide 
inaects to them for purposes of fertilixation, yet all 
these lovers of sweets are even more eager to visit 
molasses smeared on tree trunks and the dnpping 
of honey-dew than to seek the most delectable and 
brightly colored flowers. 

Although showing considerable variation, being 
thread-like, clubbed, pectinate, feather-formed or 
branched, the antennas of the arthropods, which are 
almost their sole means of detecting odors and of 
determining the direction from which they emanate, 
are not of class distinction, but give character to 
orders and families of nearly all groups Legs, and 
the thorax supported by them, constitute the chief 
differences of major value In identifying the four 
classes of the arthropods the Crustacea ond AracK- 
nida, having eight legs attached to a cephalothorax, 
the Millepedes, havmg almost os many legs as llie 
numerous body nngs which include the thoracic and 



L 0 NG 4 JXU;E 0 insects 


Tori A ttUt dag. Cuim* A glau ermtu Hy town A 
ptMpdpi^ commonly known ai ^ioAAy4ong4tgt ” This insca 
satTMiidf nod holds Us prov wUk Us long legt ond Um pro^ 
cnods to m U. lUnmrotlons obotu lull sUo 



SEVERAL roRMS OP ARTHROPODS 


Tor., A lae«~winged bugt one of the extremes of exoskeleton 
forms, much emnrged Inn Cxntes A mlu, one of the 
sim^st of artkropoiU, greotly enlorged The mUf is of the 
spiaer class Hicht Centei A spnngUult one of the simpUst 
of the true inaects. Shown about four tunes natural stse, 
Lentisi A parosUic woso, in Ufo no larger than a pm head 
Lowu* A Jigger umsp, natural sue 

abdominal organs, and the insects with but six legs — 
whence the name Hexapoda. The latter constitutes 
the only class that possesses wings, although there 
are many apterous forms. 

There is little variation in the general construction 
of arthropod legs, all consist of five distinct parts, 
but the tarsi, generally of five joints also, arc, in the 
simpler forms, of two and three joints Length and 
relative size as denoting strength are the chief dif- 
ferences Running speed bears little respect to num- 
ber or sue, but for leaping, the femora are always 
thidcened for the additional muscular development 

^^Thoaouiddegger** Hoa Only 220 Legs 

The terras centijKde and millipede are, of course, 
extreme exaggerations, the former group of entirely 
carnivorous forms are rapid-niuning and possess 
commonly from twenty-six to forty two legs. The 
*^ousand leggcrs" have as many as 220 legs, two 
pairs operaung from each of the body segments, 
with the exception of the three posterior rings. 
These rreatures are slow of motion and vrgrtariun 
Allied to these are the sow or pill bugs, so called, 
which have 14 legs attached to the thoracic rings. 

Extreme length of legs is of iinimrtance os a means 
of protection against savage, shorter-legged enemies, 
or, in predacious forms, as a sort of encximpaasing 
cage to prevent the escape of smaller prey. Thus, 
**diddy-long-legs” (pedi^pi), in making ready to 
pounce upon a leaf beetle or lethargic fly, surrounds 
it with ^awn-in legs and then swiftly lowers its 
body upon the victim. 

The number, shape, aiae and venation of the wings 
are factors governing the classification of the insects 
Invariably the relative power is governed by the 
muscular development in proportion to the wing 
area. Thua, all the swift-flying specie's have stout 
bodies and small wings, while nearly all the slow 
or indifferent fliers, among the latter being those that 
merely support themselves in air and drift with the 
breese, are forms with slender bodies and compara- 
tively large wmga. There are some exceptions among 
the heavy-bodied forms, as notably the plant lice 
whidi have their muscles crowded out by the diges- 


tive and genital organa. Also, some beetles are 
endowed only with great leg power. Among the 
butterflies, the geometrid moths and the true Neu- 
roptera, there are large-winged species that have also 
great muscular power, enabling them to fly moder- 
ately fast, with excellent control. 

Size in general is of little importance with regard 
to the chararicnstio form or habits of any species 
Certain fanuhes of all the classes uro all very small 
or quite gigantic, others poHsess genera and species 
of both extremes. Wc are inclined to regard those 
forms demanding the use (if ihc inicroscope os pos- 
sessing simple organisms, finding iho in llie prutoxoa 
and in such vegetation os the bacteria Among the 
Crustacea and Millepedes there are none that are 
exceedingly mmutc, except when hatched out, but 
the insects possess many forms that are microscopic 
in all orders and the mites belong to the Araihnida 

We are also prone to regard nueroscopK creatures 
os relatively simple with regard to mentality It 
almost seems, at first thought, as though choice, 
memory, retognition of ciri umstanre^ and attendant 
mental processes that are shown by many of the 
more highly developed insects would require a brain 
large enough to receive and record thw complex 
impressions. However, the most minute Hymenop- 
trra and Diptera are not only similarly construct^ 
physically throughout, but also show habits similar 
to and as remarkably complex as closely related 
forms a hundred times larger Thua the tiny wasps, 
no larger than a pinhead and that arc parasibc on 
aphids and spider eggs, mi^t be compared in sice 
with the big ichneumon wasps, like a shrew unto on 
olephant. 


q One of the unrivaled **wonder3 of the common- 
place'* IS the tiny snow crystal, too fine in detail 
to he seen unaided By a painstaking technique, 
these have been photomicrographed The method 
used for this work and results obtained wUl be 
described in our December usue. 



MULnUTrCED ARTirnOPODS 
Top Wood-louse or pill bug (not a bug at all), that roOs 
Usflf up like an armaddlo Its techntcul name m Armadilh- 
dium, Centis Woodland eenupede killing a bee fly Lowia 
Millepede or so-eaUsd ^thousand Uggtr** 
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Ficubb 1 to 4: CuMK-ur Vibw« or tiu £y£ When Undibcoihc Tehs 


When Reading, Your Eyes Move in Jumps 

Tests With Chinese Characters in Vertical and Horizontal lines Disclose Some 
Remarkable Facts About the Movements of the Eyeball 

By Professor Walter Mdes^ PluD. 

Pfljrchology LAboratoriofl, Sunfurd UnlvertJty 


HOME anrient Chinese as he sat reading 
Hith hiB hngtriips resting lightly about 
hiH eyes and on hi» forehead, may have 
noliM*d, through the sense of luuth, (he 
^ peculiar jerking motion of the eyes as 

he Bianned a line of rhararters Considering tlie 
fact that the eyelids follow the movements of the 
eyelialls, promptly responding as the line of vision 
IS raised or lowered, the reading of symlKils arranged 
along a \ertual line would offer a good opportunily 
for making this observation 
Chinese charaLtershave truditionnlly been arranged 
in vertnal lines to he read from top to bottom, 
starling in the uppeV right hand torner of the page, 
and proceeding with suei-essive lint's to the left 
But so fur as our scientific' world ih aware, no 
Chinese, and we may say also, no Egyptian (ffeek 
or horliarian, evtr retorded the fact that the eye 
got4 in little jumps when reading 

It remained for Professor Java! of tlie University 
of Pans to diHTover, in 1879, that the passage of 
the eyes along a line of print is not a continuous 
movement He list'd no elalmrate apparatus, siinply 
direct observation aided only by a mirror Now 
that attention lias Ikscii drawn to the pbenonienon, 
anyone can easily vi rify the fact of the discontinuous 
movement by i losely watching a person who is read 
mg ll IS more difficuU to detect in one's self but 
this can lie done by iureful observation 

UiMontinuouB movement is the lypnal behavior 
of the eve's in the individual who, walking or quietly 
talking with a lompanion, looks out upon his envi- 
ronnirnl The eye inoven and pauses, moves and 
pauses, alternately flitting and pcrLhing like a bird 


in a hush The movements are not of the same size, 
and may be in any axial direction Wmkmg, for 
moistening the eyeball and generally ‘‘■ervicmg” it, 
commonly occurs during the movement pliase Often 
there is the further complication of an associated 
head movement 

If we think of the eye as a camera and if there are 
to lie clear images on the retina, it must have 
moments of stationary position Blurred images 
would result at the time of movement unless 
the object of vision and the eyes moved at a cor- 
responding rale A rhic4cen or a pigeon that is 
walking IS observed to move the head in a jerking 
manner By so doing, moments of stationary posi- 
tion are secured for the eyes, with tin result that 
relatively unblurred vision is obtained while the 
body is continuously iiif>ving The pauses of the 
human e>cs are rtally quite brief, but ‘*mcro 
glances” though they be, they constitute (he real 
tunes of “siting” and have much greater duration 
than have the movement phases The method of 
proving this is (k^rilnd below 

Chinese a ^wo-dimenaional^ Language 

Perhaps it has always been implicitly assumed 
that the eyes perforin discontinuous movement in 
reading as in all other observing of stationary 
objects Professor JavaPs discovery was, however, 
not limited merely to establishing this point His 
work was of importance Iiecause it revealed Ihc 
charaiienstics of mental perception He found that 
the number of pauses in reading a line was not very 
great-'Only about half as many as there were worcb 
in the line. This was a discovery indeed Accord- 


ing to this individual, letters were not seen os such, 
words and even groups of words were grasjped as 
wholes 

This field of inquiry, once opened up, was entered 
hy a number of investigators, and has been chiefly 
worked by Americans. Tracing levers were devised 
to be attached directly to one eye by means of plaster 
of Paris or ivory cups. These devices gave perma- 
nent records on smoked paper, but had their disad- 
vantages, not to mention dangers, to those who served 
as subjects Photography ulTered the most practical 
means of recording. Motion pictures were tried and 
were quite effective m some laboratories, notably 
at Yale But the measuriiig of the photographs in 
the suct'CHsive frames of the motion picture for 
plotting the results were very tedious 

Professor Raymond Dodge, working at Wesleyan 
University, nrignialed u technique of photographmg 
on a continuously moving film He illuminated the 
eye with an arc lamp placed at some distance, and 
look advantage of the fact that the hnght image of 
the lamp reflected in the eye shifts position with 
oath e>e movement, because the cornea has a dififcr- 
ent curvature from the eyeball and protrudes 
slightly This technique is now commonly in use 
and IS the om which we are employing at Stanford 
University By this method, the reading of English 
has been extensively studied, and some European 
languages also have been carefully examined with 
interestmg results. 

Giinesc is radically different from those languages 
that have been studied in this manner It is arranged 
in the vertical axis. It is not based upon phonetic 
spelling Its characters are all essentially perfect 




CAMFUA FOR HFtOliniNC FYE MOVEMENTS 
Ficuiix 9 To thr rxlremr n$hl^ in the photograph abovf, mrr thown the arc lamp and the 
ntotor for interruptuig the light and making time measurementi potMUe 



ONF OF THE SUBJECTS UNDER TEST 

Ficuu 10 Notice the two tmeU mirrort that reject the light to the ew of the euh/aet, and. 
make it nnnectMMorjr for him to took dtrectfy at ma tomree of Ommumtion 
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Ficuiiks S to 8t Hors Eys Views. See tii> Description in tme Text 


•quarei so that it may be termed a ‘‘two-dimensional" 
language. Of these the simplest form is a horuontal 
line, while other characters look like complicated 
windows of lattice-work and each character may 
contain more than thirty strokes. It is quite natural 
to ask whether Qiinese u read with the same sort of 
eye movements os are used fur English, whether the 
eye stops on each character or perhap even wanders 
about within complicated characters. The recent 
investigation by Mr. Eugene Shrn and the author 
is ^ first study of its kind on Chinese.' 

The photographs of the eye which accompany tliis 
article are for demonstrating just how it is that the 
bright image of the lamp r^ected on the cornea 
shifts with the movements of the eye and may thus 
be photographed to give a record of eye movements. 
These photographs were token, in each instance, with 
the film stationary as m an ordinary camera In 
Figures 1 and 2, the subject, a Chinese, tried to look 
steadily at a white pinhead for four seconds while 
the film was exposed. He succeeded in Figure 1, 
but in Figure 2 the bright dot on the black corneal 
area is doubled, showing that his eye moved 

Horisontal eye movements, voluntarily performed, 
are recorded in Figures 3, 4 and 5. He looked at 
one pinhead for two seconds and then, with the 
shutter of the camera still open, shifted his gaxe 
directly to onollier pm locat^ on the horuontal, 
40 degrees distant, and held this position for two 
seconds. This, at least, is what he was asked to do 

>W R. Mlln RTid Euieii* Bhmi PhatogrRphl« rfvonlliiir of 

B f w vm w uU In Uw rondlnir of Chlnow In vortlonl ud hoHiontnl 
Ketliad nn4 praUmlnnry rtmilU. Jooninl of Kxporlaiental 
rveholotfp. IBM, VoL I. pp. M4.SS3. 


and what he thought he did. But the white dots on 
the photographs show that the eye paused at other 
places, TTie faint while streaks indiuilc (lie paths 
of movement Similar tests of 40 degree eye move 
ments made in the vertical are shown in Figures 6, 
7 and 8 Here it u likeYnse seen that the fixations 
of the pinheads are not perfect and continuous, and 
also (hat the path of movement is not actually 
vertical 

In Figures 3 to 8, inclusive, a spectacle frame 
carrying a bright metal bead was worn The reflet- 
tion from the bead indicates tbe method of rctording 
possible bead movements Taking Figure *> as an 
example, if in place of the stationary film used to 
take this photograph wc had employed a strip of 
film moving coiilinuously in a vertnal direction, caih 
white dot would have registered as a vertiial linn 
connected by short, nearly horisotila], lines to other 
verticals Hie whole succession of positions and 
their relative durations would have been directly 
plotted and we would have a record of the same 
nature os Figure 12, but in this case not a riading 
record. 

How the Records Were Made 

The arrangements of the sperial photographic 
equipment are evident from Figures 9 and 10 This 
is a ronipact and somewhat modified form of the 
Dodge typo of eye movement apparatus The arc 
lamp and the timing motor, for interrupting the 
light and thus giving time values to the reading 
record, arc shown at the extreme right in Figure 9 
The adjustable head rest (a support for the ft ire- 


head and a biting l»oard) are at the Uft in the pic- 
ture The copyholder is dirertly in front of this, 
and just alwve die copy the lens /nay Ik* seen extend- 
ing from the long hood of the enlarging camera 
Iwo small, first surface mirrors near the subjett, 
(see Figure 10 1, reflect the light from the arc to his 
right eye, but from one Mde so that lie need nrt ste 
thn light directly 

Hio entire eye and adjoining area is, of course, 
illuminated, but the camera is focused only on the 
linght light whnh is reflected from the cornea. 
Nothing but the movemenlB of this bright spot will 
mord in die subdued hluo light that is proilurcd by 
using fillers in front of the are The copy is illumi 
nated b> a rending lamp with a rather strong yellow 
light The film may lie moved in the vertical or the 
horizontal by a spring motor unit mounted at the far 
end of the hood The camera proMiles a five-tunes 
magnduation The adjustments are simple and 
direct and the apparatus may nadily serve for 
recording eye movements under a >arioly of condi 
lions A feature that is of particular \alue is that 
die page of copy ixpO'ied at one time may be quite 
large 

The spot miens of copy to lie read, and illustrated 
in Figure 11, left and right pan% are reduced 
for reprodudion m this ariule The squares of 
(ext in reality mi asure six by six inches Both ports, 
in this cose, contain exactly the same reading 
material In the right section tt is printed in the 
vertical as ( Innrse is traditionally arranged on the 
page This would be read by starting at the uppir 
right hand corner (at S on the illustration) and 


I I 
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CHINESE WRITING IN ENGLISH STYLE 
Fiauu 11, Lerr lecrum of eopy^ gHnrerf in AoHtonia/ hnos, iAai tuu lueJ in moJUng 
(Atf gAotofrogUe eye-movemo/U record! 



CHlNESh WRITING IN CHINKSF STIIE 

Flti HK U, Rilht in this jarce of copy, /Ac charai’trn urr arrangrtl in traditional CAiaeia 
form, to be read in vertical litu ^ 
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RECORD OF THE EYE MOVEMENTS WHEN READING CHINESE 

FtcuiiE 12 The lower of the two tracing$ U a record obtained when the subject was reeding tferueol Chinese, The upper one shows the rmuUe when the subfect wn$ made to read Chinese 

charmeters arranged horizontally See Figure JI for styles 


continuing in tho direction of the arrow, reading 
8 UCCCB 81 VC lines from top to bottom until reaching 
the end at E 

In the left section uf Figure 11, the same text 
is printed in the horizontal arrangement that is typ- 
ical of English, rending from left to right As the 
Chinese characters arc sc]uares, they may readily he 
placed in either axial line At jirescnt some Chinese 
scientiru journals are printed in the horizontal This 
has the practical advantage of making it more simple 
to include quoialions or names from English and 
European languages and such things as mathematical 
formulas. 

The illuBtralive record. Figure 12, of eye move- 
ments made m reading, is a combination resulting 
from reading a page of vertical text and a page of 
horizontal text The content of the two pages was, 
of course, not the same The camera was turned 
90 degrees, between readings, so as to hove the film 
moved at right angles to ihr direition of reading m 
each case The film was thus run through the camera 
twice. Our ordinary records are made in this 
manner, photographing two or more reading tests 
aide by side on a him two and a half or three inches 
wide The faint white line at the top is from the 
light reflected bv the metal bead on the spectacle 
frame and indicates that tho head was held quite 
■Ull during the test. 

The Time of Eye Movements 

The large movements at the beginning of the 
record, left end, are not reading movements, but 
are preliminary The subject looked back and forth 
at two dots or short black lines placed one at each 
end of the initial line of copy A white screen at 
first covered the copy, but left these dots exposed 
The size of the movements made in looking at the 
dots could he compared with the later movements 
when looking from the end of one line to the start 
of the next, as the subject read the copy after the 
screen had dropped When the subject gets well 
launched in the reading, the swift movements made 
between lines are found to l>e smallPT than the pre- 
liminary fixation movements This indicates that 
the eye does not actually look to the end of the 
line nor does it start at the very beginning The dif- 
ference in the Biae of thiH.e movements for horizontal 
and verliial reading (upper and lower tracings in 
Figure 12) IB noteworthy as the length of printed 
line was in this case the same This ditfereme is 
due to a forward shift in the center of rotation of 


the eyeball when the eye executes vertical move- 
ments so that the cornea is not actually displaced 
us far 

The reading record looks somewhat like a succes- 
sion of low pitched flights of stairs. Each flight 
corresponds to the reading of one line. Evidently 
the record is complete for eight lines of horizontal 
text and nearly so for eight lines of vertical copy 
Proceeding from the left, if we count the “treads*’ 
rather than the “nsers,” we shall find the number 
of eye pauses to be seven to nine per line, whereas 
there are 28 characters in a line The duration of 
the pauses is quite variable In the reproduced pho 
tograph we cannot count the fine white dots, each 
representing 1/50 second, which make up the record, 
except where these have been stretched out due to 
the swift move of the eye between lines. The little 
gaps in the lines of white dots arc 1/5 of a sec'ond 
apart From these we ran see that the pauses are 
seldom as short as 1/5 and never, in these tracings, 
as long as 4/5 of a second Reading the first line 
of horizontal characters required 3 6 seconds, and 
very nearly the same total time value is found fur 
the first line of vertical copy 

Dalo were collected from the reading of four selec- 
tions, two vertical and two horizontal, by each uf 11 
subjects, all Gilnese students at Stanford University 
In this case each seleition was a complete paragraph 
roiitaining 10 to 12 lines A full vcrtual column 
was inches in length with 35 characters, and the 
horizontal line was 5^2 inches long with 23 charac- 
ters. The characters were of the same size for both 
alinements. The subjects were instructed to read 
silently and understanding! y Comprehension was 
tested by questions in order to make the expen- 
ments entirely free from inaccuracies due to the 
skipping of words. 

It was found that the average reading pause for 
both vertical and horizontal matcnal was about 03 
seconds, tending to he slightly longer for the vertical. 
A more consistent difference between reading in the 
two axes is showm in the average number of words 
covered by one reading pause, which ranged with 
the different men from 1 0 to 3 3 words. For the 
vertical selections, the eleven Chinese averaged 2.3 
words per pause of the eye, as compared with 1 9 
words in horizontal reading The results may be 
stated in terms of speed of reading as average num- 
ber of words per second of tune. Here the range 
is from 2.9 to 11 0, averaging 73 for the vertical 
and but 6 2 words per second for the horizontal 


A short pause and a long span result lu rapiil 
reading, while a long pause and a short span means 
slow reading rate. The vertical text shows slightly 
longer duration of reading pauses, but each covers 
a greater number of words. As a result, tho vertical 
has some advantage in reading speed as found by 
these highly intcrestmg experiments at Stanford 
University 

Of course, it cannot be demonstrated that the 11 
Chmese used in the test have exactly equal practice 
m both honzontal and vertical reading They had 
all of them read horizontal Chinese since childhood 
in various books and journals and were well prac- 
ticed in reading English and, in some cases, other 
honzontal languages, so they considered themselves 
well practiced in horizontal reading. In the texts 
used, the content seemed to be of equal dificulty, the 
characters were of exactly the same site and type 
face and the spacing was closely the same. The 
horizontal lines were shorter in these texts used in 
our first experiments However, from the extensive 
work with ^glish, it is well known that a short line 
IB read with relatively greater speed, hence the hori- 
zontal texts m our experiments really had some 
advantage over the vertical copy. More elaborate 
and extended experiments by Mr Shen, as yet unpub- 
lished, on strictly comparable texts bear out thoe 
first results. 

Vertical Reading Leas Tiring 

Our inquiry has therefore disclosed the fact that 
the process of reading Chinese is fundamentally the 
same as for readmg English Each line of print, 
whether in the vertical or honzonul, is covert by 
a senes of quick movements and much longer pauses. 
At each pause, more than one character usually is 
read. While Chinese u condensed and what might 
be called a two-dimensional language, still the eye 
moves in essentially a straight line and does not 
wander about, even in complex characters. 

It IS surely interesting to find that vertical reading 
has an advantage over horizontal. We hardly dare 
speculate on why the ancient Chinese adopted the 
verticaL Possibly the coordination of mo^g the 
eyes along a vertical line, when they ore focused at 
t^ proper distance, is the simpler and, in the long 
run, less tinng. At least we know now that the 
eyes of a Chinese, regardless of the position of the 
superficial tissue which sunrounds them, behave Just 
like those of a European. Related questions must 
await the progress of research. 


CONTINUATION OF THE RECORD AT THE TOP OF THIS J^ACE 

Considering the two tnetngs as a whole, each set of *^stau steps’* corresponds to the reeding of e single line of U ehmreeten. Counting the ’’treads rethar cAsa (Ae "WssriT* gdoes tho 

number of ren^ng pauses made by the eye of the snbfect 
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At ituiMet the picturetque prarl fiaheri* craft wend their way compeniatwn for thnr riskr uork^ the iftiwri receive one- 

homeward bearing the da/g harvest of peon oysters Perhaps ^ Xftirdf of thnr /fruzs — provided they are not rheated These, as 

there u less than a cupful of pearls in the entire fUd a rule, they sell to retail purchasers who Une the shore 



AIL SHOWS BUT THE SMELL DRILUNG PEARLS IN CEYLON RETAILERS HUNTING FOR PFARLS 


The wjferj are piled m ■ eanoe and left to rot in the uw for With his simple bow drill, the driller can pierce It is exlremelr hard to see or feel a pearl m a fresh oyster 

a ween. From the reiulUng mass of smelly slime the tratives forty to fifty pearls a day, thus permitting them Therefore a u the practice to await derumpoution before the 

knead out the tiny pearls witk their hands to be strung in ropes search begins The reader may imagine the smell 


The Romantic Quest of the Iridescent Pearl 


Pt^g a fortune for an optical illusion Is what one docs when he buys a 
rope of pearls. The inimitable iridescence of the genuine pearl is due 
■imply io the existence of microscopic corrugations on its surface, spaced 
about one fiftr-thpusandth of an mch apart. They produce the colorful 
optical effoct imown to the physicist as interference fringes. To demon- 
strate that the charm of the pearl u only a surface effect let the outer layer 
of one be peeled off: the pretty gem will become a dull, uninteresting 
pebble of limeatone. What a c^y experiment to demonstrate a natural 
truth' Pearls are found in shallow seas over a large part of the Orient. 
For thousanda of years, among many peoples, they ^ve possessed a relig- 


ious signihcancr, while there arc many who believe it was the romantic 
worldwide quest for pearls which led to the diffuHion of early (i\ilizalion 
from some near Medilerranran center to thi rant, and ultimately across the 
broad Pacific Pearls abound near the isles of that munamed ocean and 
their quest provides a large part of the living of the islanders. Many a 
true romance has been written around the adventurous lives of pearl 
dealers in the Persian Gulf, India, Ceylon, the bpice Islands, and Australia 
But these are not the men who find the pearls The native, accustomed to 
the water from boyhood, bei times almost a human fish As a diver, he 
generally remains under water from fifty to eighty seconds 
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BORING OUT THE EXIiAllST HOOD 
Boring out an enormouM catting for the lower half of ona of the turbine 
exhaust hoods for the new milUon-hortepower genexating atattpn AUhou^ 
a comparoitvely imall volume of high pre%suTe steam enters the /ur6^nf. Id 
expansion u to great that a huge exhaust hood u necessary to carry louh 
pressure steam to the condenser 


I 


ROTOR OF A 40,000 KILOWATT FRtOUENCY CHANCER 
This big wheel, i1 feet in diameter, is /mrt of a machine which will be used to interchange cur 
rent at diderent frequencies between the generators of the East River Station and the Hell Gate 
Station These stations are mdrs apart, bat the voltage and cycles are differint 












V 







IJPPFR IIAIF OF TURBINE FXHAUST HOOD 
The huge Gon casting shou r ubovi ii part of the 60JOOO kilowatt turbines It it the largest cast 
ing ever made at the General Electric Plant at Schenectady, New York 




THE ASSEMBLED EXHAUST HOOD 
This photograph shows the as^mblod turbine exhaust hood The condenser 
is constructed directly below so that exhaust steam passes directly to U 


A Power Plant Greater Than Niagara or Muscle Shoals 


Siitren milliun persons will live in the New York metropolitan area by 
1950, according to the estimate of experts. At present, with a population 
of about 6,000,000 or approximately fi^e percent of the total population 
of the country, New York City requires close to 10 percent of all the 
electrical energy generated in the United States. It is not surprising then 
that the New York Edison Company is now building in Manhattan, the 
worlcTs largest electric generating station. The station is located at the 
foot of Fourteenth Street where the river close by will furnish the tremen- 


dous quanuties of water required by the sUUon for steam condensing pur- 
poses The water will flow from the river to the condensers through six-foot, 
cast-iron pipes buned in the concrete foundations and its volume, more 
than 800,000 gallons each minute, will be greater than the amount utied by 
New York Cuy for all other purposes cor^ined. It u expected that the 
station when completed, will have a capacity of approximaidy one million 
horsepower This is sidfiaent to light more than three million six-room 
homes. The force of the turbines which will develop it u greater than 
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THE WHEEL WHiai WILL DRIVE THE GENERATOR 
Thu rotor contmna 20 \cts of blades Thry vary in length from four inchen on the 
smaUent Kheel where the fuKh-preMSUte steam wiU enter to 40 uichei on the largest 
wheel The outer rim o) the largest wheel travel at 12 mtleg per minute 


PIIOTOCRAPinNC MOST POWERFUL MACTUNF ON EARTH 

To make U possihie to photograph from every angle the most powerful single-unU 
machine on eortA, one of the bOJHHf'kUowatt turbinex at the Rau River Station^ U 
became necessary to use a 200-toa crane to lift the 1^ pound photographer 
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A CORK FLOOR IN A COAL MTU 

To or event vibration from the coal crushers^ which will prepare the coal for the station's 
boilers, from being transmitted to the building in which they are contained, the concrete 
/oHJidlalionj uf these crushers will be lined with cork. Above is one of the cork layers 

that which could be exerted by 1,000,000 horses pulling together. The 
equipment of this atation, parti of which are illuitrated in the accompany- 
ing pholographa, represents the most advanced practices in central station 
design, yet it is at the some time euflScienlly conservative to insure the 
reliability neceasary for the absolute continuity of service which the New 
York Edison Company has maintained since its organisation by Thomaa 
A. Ediaon in 1882. In the first unit of the station which is now approach- 
ing completion, there are two 60, 000>kilowatt turbine generators These 
turbine generators are the largest elngle-unit machines which have ever 
been built. One of them would have been suflkienl to supply all the elec- 
trical needs of the city twenty yean ago. They will generate current at 
11,400 volta and 25 cycles. This will be sent to the company's nuincroua 
sub-stations throughout the city where it will be coni'erted to 120-volt direct 


r. 


ASShMBLINC THE TURBINE FOR TEST 
The photograph above shows one of the turbines being assemHrd at thr plant of the 
General Electric ( ompany in bd^nertadr This ts thr largest singie^unit turbine 
ever buUt and u capahle of power greater than that of SOfHM) horses pulling together 

current Five huge boilers will be used to suppl) the great quantity of 
steam for each turbine One of the unique features of the^ boilers is that 
all four walls are lined with nleel tubes whuh (arry the water which is to 
be changed to steam. In ordinary boilers the water is heated only in the 
rows of lubes at the top of the fumaces In this boiler by the addition of 
the water tube walls the heat whn h ordinarily would be wasted tn the Lnik 
walls of the boiler, is made use of The tons of coal which will be 

burned in the boilers of the completed station every day, will be brought 
to the miLlhouse by barges where it will be shot into the boilers through 
noxxles where it will burn in flames 40 feet long, aa though it were oil 
instead of coal The beat of the waste gases coming out of the huge 
boilers will not bo oitlrely lost for il will be uvd to preheat the air which 
IS needed for the combustion of coal under the immense boilers 
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**Tur bKNTKMo. OF Dlath,” 0Y thk Eucluh Aatist, Uon. Jobh Colukm, Tills Its Own Sad Stony 


How Death Deals Its Cards 

Death in a Thousand Shapes Is Knocking Eternally at Everyman's Door 

By Albert A Hopkins 


iF one were to lake down one of the cdla- 

I logue drawers “Dp” to, say, “Dp,” iii 
a large public library, he would be 
astonishid ut the number of entries 
under “iVath” A vast literature has 
growth up around this subject which is treated fnim 
every angle The historian, the philosopher, the 
artist, and poet, the physician and the theologian 
have all added their quota to the sum of our exact 
knowlc^lge, or to mure abstract sppiulation uii one 
of till great mysteries of human exislenc-e Great 
scientist** have labored to i larify the lonnicling opin- 
ions and far-flung theories Invesligalions along 
psyihu lilies have not lieen ronvinung enough for 
us to follow lh( remarkable tales of llir French as- 
tronomer, Flammarion, in liis vobiinos on dialh 
Death seems to be the hnobly as far us this world 
is concerned 

We might well nsk, “^^hat is death’” A dtfini- 
tion is difficult, but the following might answer 
Death may be regarded us the di parlure of the prin- 
ciple of life from the hodv, whuh brings to an end 
man’s physical relations with otlur men who are 
still on earth and with the world of sense as a whole 
In this sent! me, nothing is necessarily implied us 
to the relation of (he (Wd with one another and 
with God in a further slate of existence, nor imWd 
of the lonlinuance or disruption of spiritual rela 
Uons with the living 

Death is oi necessary ns birth for the continuanco 
■nd progress of the human race and life cannot 
even be hnagined without death. A man’s ideas 
on death depend largely on the particular conditions 
of his own life and hw surroundings, while his 
ideas and ideals of life may be considerably modi- 
fied by his views and hopes regarding the nature of 
death and fhe nature of the human soul La Roche 
foueauld— ^ wise old philosopher — has said that 
man could no more look steadily at death than at 


the sun A life of active duty is the best prepara- 
tion for ibe end, and so large a part of the evil of 
deatii lies in its anticipation that an attempt in de- 
prive Jt of Its terrors by ionsUiiit meditation, almost 
necessarily defeats lU object and annihilates the 
ambition and enthusiasm that are essential to human 
progress. 

We could fill pages with beautiful legends, and 
(iinous happenings, Iml it will prove more valuable 
to c«»n(ine ourselves to fafts as they occur in the 
publications of the Bureau of the Census so admir- 
ably compiled by Dr W H Davis in the annual 
portly volume called “Mortality ” Our graphical 
roinpansons give the salient figures First we would 
like to know how the United States compares with 
other countries Examine the “graphs” of general 
deoth rales where we find that we ire about as long 
lived as the inhabitants of England and Sweden, but 
we fall far below the low death rales of Australia 
and New Zealand If you want to live long, do not 
sojourn permanently m Chile or Spain France, 
Germany and Italy also are not safe abiding places 
for potential Methuselahs 

To Live Long, Live Slowly 

The “pic chart’' showing general mortality indi- 
cates the great closaificatlons of groups of diseases 
altaikiiig die bodily system while the other circle 
gives specific diseases or causes of death. Modem 
fneduine and mode^ sanitation has profoundly 
modified some of these figures, but there is still a 
(hanct for radical improvements which must largely 
come from attention to personal hygiene. We drive 
too hard in this country as our graph indicates. 

Accidents totalled 74,131 victims in 1923 Here 
let us explain that figures of vital statiatics are so 
slow in coming throu^, and require so much died^ 
ing that they can never be strictly up-to-date. In- 
accurate or hastily prepared figures wotdd be most 


misleading Of course, we know what “all vehicles'* 
really means “landslides” are technically classed 
with automobiles, cars, et cetera The airplane is 
not a very grral risk, as the number of passengers 
earned is small and the deaths in service flying are 
not numerous Falls produced 12^378 deaths, many 
of these fatal accidents were pi^-cntable 

Suicide and honntide figures have received great 
attention from statisticians It is interesting to note 
the methods of self-destruction used by persons who 
wish to “end it all ” One would naturally expect 
fire arms to top the list, but would hardly think 
that strangulation (meaning banging in most coses) 
would be a close second. Jumping from heights is 
a particularly \icious method of suicide as in many 
cases It results in death or injury to the innocent 
passer-by The government statisticians have even 
analyzed the poison of the suicide, and carbolic acid 
which makes such a painful passing out seems to 
be the most sou^t for poison. 

Homicide cases appear to fall in two classes, 
firearms, slabbing aud slashing So long os we have 
such poor laws relating to pistols that the gunman 
can stock up his arsenal at will — while the house- 
owner can only obtain permits after endless fin- 
gerpnnting, photographing and red Upe plus a 
substantial fee— we roust expect such heavy mor- 
tality. It would be interesting to know vbedier the 
law ever look toll for many ^ the 7378 cooes. 

Tlie lessons to be derived from a contemplatioa 
of figures of mortality are many. Take life easier, 
avoid straining die bttrt, watch your step ind other 
peoples* automobiles, do not neglect a oold and cul- 
tivate calmness of mind. This is all we con do, but 
wait — ^“The oU, old, foiUonl The fashion that 
come in widi our first garments omf will losl un- 
changed until our race has run ite oooxM, and the 
wide firmament u rolled up like a scroll. Tbs old, 
old fashion — Death.** ' . 
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Of What Will You Die? Graphical Compariflons Relating to Mortality 

Tin various causes of death are displayed in graphical form and ahow Hie registration area includes 87 6 percent of the total population of the- 
Vrhat may be the ultimate cause of anyone's death. In the year 1923| the num* United States. Some slates are not now admitted to the registration area by 
her of deaths m the registration area of Continental United Statea was 1,193|017. reason of their unsatisfactory methods of recording death. 
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READY TO FOUR CONCRETE POURING THE CONCRETE ROOF 

Retaining walU of tuapy Mheri piling kept the apod banks at the sides from diding The foor and wails have been completed and now the roof is bdng poured. Baskets 

into the open au On tap of the high bank is a eanerete mixer ready to pour M made of steel reinforcing rods will add their strength to it A stream of wet concrete 

floors of Ute great scwer^ while a battery of pumps keeps the water out issues from a mixer sit u ate d on the bank beside the job Work progresses rapidly 



LINING THE (ONCRETE SHELL FINISHED AND CARRYING WATERI 


When the concrete floor, walls and roof had set, the whole was lined anth pUutCe This picture was taken at a bond in the triple-barreled sewer Each barrel is amply 

concrete This work was facihtated by the movable steel framework shown in the large to serve as a highway The whole fob was called m*‘sewer^ but it really amounted 

Ulustratiom Thu supported the lining until it had set enough to stay in place to putting a river underground Even as a storm sewer it is unusually large 

A Sewer as Large as a Three-track Subway 

What 18 said to be the largest sewer in the world, resembling nothing so it has been completed and the fact that it was done in a few months without 

much as an overgrown three-track subway, yet which is not intended to accident, or much public inconvenience. The work required an army of 

carry any sewage at all is just being completed in Brooklyn, New York, nearly 1,000 men, and a mechanical equipment of powerful steam, electric 

at a cost of about $.1,500,000, according to Frank W. Skinner, C.E. It and pneumatic machinery of the latest type, which, although it cost more 

was built solely to diM'hargc the storm water which falls on an area of than 200,000 dollars, also saved hundr^ of thousands of days’ labor. 

3,500 acres of residential districts ll may be forced to carry as much gB Perhaps the most important elemrats of this piece of construction vrere the 

67,000,000 gallons per hour Most of the time this great sewer, about execution of all the work in an open tren^ nearly 40 feet in greatest 

three miles long, will be nearly dry The largest portion, near the outlet, depth, the fact that it was excavated in the center of the street, and that 

will have a width of 47 feet and a height of 13 feet, consisting of three after the completion of the sewer it was refilled with sand and earth and 

rectangular tunnels, each amply large for a railroad Uam, separated by repaved without damage to costly buildings adjacent to it, and with little 

jHirtition walls The magnitude of this piece of engineering work is obstruction to Important trafic. This eliminate the slow, dangerous and 
indicated by the vast quantities of matenal involved, the 10,000 Urge truck costly methods involved In the operations of tunneling throu^ treadierotis 

loads of earth and sand which was excavated being sufficient to fill a 100 sand, but on the other hand It involved the excavation and rehandling of 

by 100 foot pit a quarter of a mile deep; the 2,700,000 cubic feet of con- millions of cubic feet of sand overlying the roof of such a tunnel. Opera- 

crete having a volume as great as that of thirteen twenty family apartment tioni were commenced simultaneously at half a dosen approximately equl- 

houses, the more than 6,000 tons of steel used to strengthen the concrete distant points, at each of which the earth and sand were excavated at the 

weighing as niuih ns that used in the construction of a good sized office rate of 15,000 to 20.000 cubic feet daily, by steam shovels, scraper buckets 

building and the 3,000,000 bricks with which the floor of the sewer is paved and by clamshell buckets. As the excavation proceeded the loose, treacher- 

bcing enough to lay eight miles of roadway 16 feet wide The moat inter- ous sand in the vertical sides of the trench was kept In place by a contin- 

eating features of tins great piece of municipal ronslruction was the uous wall of thick, vertic^ planks driven by a lar^ battery of powerful 

nnusual methods employed, the rapidity, efficiency and economy with whidi hammers operated by com'preMed air. 
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Novel Devices for the Shop’ and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkms 



Portable Electric Melting Pot 

I T hu alwayt been tnuhlesome to mell 
anall quntides of metal, each aa bab- 
blti« type meui, aolder, lead, tin, et cetera, 
by or^nary methoda. Now It la rendered 
eaay by an electric melting pot whcrda the 
onrrent la controlled by a threedieat switch 
Tbla device li adapted for ladle and dip 
woih, aa well aa for pouring. 

A Two-way Automobile 
*TS this machine coming or going?" one 
A may aak. Aa a matter of fact. It can 
go dllm way alnce It haa double gear con 
Irola* and double steering mechaniam. One 
advantage of ihia machine la that It can be 
parked on either aide of the atreci, regard^ 
leaa of the Erection In which it entered. 
The car la owned by Mr. W. D Hcnderaon 
el Memphia, Tenn. 

A Sprlngelriven Electric Lantern 

T he dcctrie lantern we illuatrate la not 
a toy but la a atuidy, dependable light 
f Of uaa In eampa, boaia. factorlea or the borne 
It onatea lia own current by mcana of a 
generator driven by a atrong apring. When 
fully wound up. It will give U^t for three 
mbrateaL 

S cr een Meararer and Cutler 

A BiACHINE la now in nae which airiau 
in making aalea of wire aoreening. A 
loU ia alippod on one of iwo roda, and the 
free end of the netting brought thmngh 
between two flat ated ban. The end of the 
wire ia slipped over amall bum on the 
second rod, which haa a crank handle at 





TUa anaaanl netomoUle hna eoaipiHe double equipment 



flnttlwg wire ocreeniHg eeeniuteiy by macblite aavea meleriel 
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taohed to one end A movable arm, with 
two small dlala, ia placed on the netting, 
and indicaiet the amount unrolled. A blunt 
knife blede la drawn along the slot be- 
tween the bare, when the proper amount la 
measured off, and cota ihe neuing square. 
The crank la then given a alight reverse 


turn which frees the burrs and allows tho 
netting to be slipped off the crank rod. 

Relief for the Sembber 

W F. show in these columns, a rubber 
mat, of Fngllah ongin, intended to 
case tile labors of housemaids or other pco- 


Blnkcs Ite own electricity 

pie who have to do scrubbing. It consiktn 
of a rubber pad made in two ourved, eon- 
iirclcd kcclione to fit both knees. A device 
of this kind would seem to have other iiscs( 
for example, U would aid mosaic tile layerSL 

lent An Indoor Bicycle Ride 

I N the amusement device abown on thin 
page, several birycics are mounted on a 
serirs of concentric rings, lliese are ro- 
uted by a motor and aa the bicycles travel 
in a circle, the paiaengers can rotate the 
pedala to their hearts content, thus denvlng 
hcnefirlal exercise and a great deal of fun. 

Number of Motor Vchiclen In Use 

A ccording to a report recently issued 
^ by the Brltiah Ministry of Transport, 
the number of motor vehicles in Great Bnt- 
aiii ia now nearly 1,400,000, siya Machinery^ 
Of these motor vehicles, 'i.^UjOOO are private- 
ly^wned passenger ears, SlSiXX) are motor- 
cycles, and about 230000 arc trucks, tba 
remainder being taxicaba There U approx- 
imatdy one motor vcfalclo in Fjigland to 
every thirty inhabitants, if motorcycles aro 
included In Germany, there is one aultH 
mobile for every 272 inhabllants, in Franoe^ 
one for every 69, in Japan, one for every 
2,700, in Russia, one for every 9.000 and 
in China, one for every 40^)00, 

An Unuaual Golf Bag 

T he golf bag shown below opens in tbu 
center Fach club Is held by a metal 
ilerial frame, whicJi aupporu the bag aa well If 

tho bag la turniM upside down, not a dub 

TS and allnm tho 

the crank rod. (-Upa attached to the frame The bag 

aulonialically wlien closed. 






.>ji 
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A IomUbc choir which auir be cjuiImI m ■ cn1«m 


from virw With the aid of the tenaioiunff 
drvKr the raiding and lowc ring can be 
tatjly acr mplished by one p«T8on in a 
^hrrl timr rhn glau panrU are honied in 
ilic door when the top is lowered 

A Nrw Style for ^^Flappen** 

^TORFb and sbopti are being besieged 
^ n w fur the last w rl in Sapper 
V f. m Tlii« IB in the form of Sar ly 
bain Spats a newly devise 1 gaiter or afat 
to he worn over the stocking to protect them 


way AU ice bags used hr sore ihroati 
have been made heretofore in tome form 
other than circular which la, however the 
logical shape 

A Comfortable Folding Chair 

M ost folding chairs after me ban a 
tusalii with them, yield in time but 
are as une mf liable aa is posuble In ihia 
chair a new folding principle la involved 
which renders the operation of unfolding 
easy Ibe sturdy construction makes tho 


Spata for rainy days 

A Convertible Automobile Body 

A n auioiDohilc bu ly which can be c in 
> verted from a lose 1 job of standard 
appearance and rigi 1 t p ti an c|<d car 
with a t p entirely concealed has beta 
found iraiil die The r ar end if the 
body la pnvilrl with a cover plate winch 
when It IS desired to 1 wer the t p is 
swung bark out if the way The fastening 
mcrhanism la then reloued fnni the wind 
shield frame and lie i p js ready to be 
awung Tits lip la hinge 1 t> the holy and 



^ 
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The chair when unfolded 

given on a new type of hard court The 
cement composition anaka up water a]*Doat 
immediately, leaving the court quite dry 
for playing even while it la raining The 
nature of the cement compoaition was not 
divulged 

Trolley Cara for Hilly riUm 

L isbon Portugal, bke Rome ia built on 
J bills there may be seven or even more 
—we cannot aay Ihe trolley can used in 
Ldtbon are built like the mountain railway 
can ID Swltsrrland so chat the paasengen 
seats have some claim to the hurlionial 
Tins IS accomplished by having one pair of 
trucks directly under the car while the 
< I her IS placed at some distance from the 


hpoeUl eemmt mahra Unnia possible la raluy weather 


Model showing top concealed 

a tensioning lev re is pr vi led which in 
UudcB a yli I r ai I 1 1 r i g Hub 
is attached to the t | in I the ho fy pre per 
and asaisls m tub ng nr lowering the t p 
Tt alao prevents the t p from f rribly sink 
mg the bottom of the rear comtartment 
when lowtred or the lop of the winddirld 
when nised 

^hrn the top u lowered it is swung 
bark ini llie nar nmpartmcnl ibe c vir 
plati IB tl I in tirn Bwung back li a clusei 
puMtiun Bill tiK tup IS c mtletrly concealed 


from mud and ram This Invention fiiB 
BHugly over the foot and ib made of rubber 

Circular Ice Bag 

A n improve] thmal ire bag is made cir 
k culsr in f nn an 1 has a concealed 
B| ring winch h Ida the hag snugly in poBl 
tion Ihe screw cap is in front out of the 


chair suble thus adding to the comfort 
The chair folds in anoh compaoa that it 
can be earned in a imall paper carton 

Any*wealher Tennla 

D EiSPl 1 h tho very bad weather tennis 
was played in the open in London 
recently when a deiuonatration game was 



Swuglug back the hinged top 

fit or frame Thus the car really reels on a 
wedge To all appearances tite trolley Is 
trackless It is probable that iimilar cars 
could be used In hsn Francisco where the 
hills are numerous 
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ClrlBg the aperlmeBt-hovM behj Ucht end elr wlthoot duger 


Modem eerea leegne boote 
Power Roller Skatea 

A n aulomollve englnm of Morilch, Gcr 
^ many, has dawRiicd motor ■katas 
which are very ingeninot. A motor u ap- 
plied to each foot and there is even a little 
fly wheel, fuel tank, gage, et cetera It U 
■aid iluit considerable spaed may be at 
tamed with these power roller ikatca. 

An Open-air Crib 

A lmost anybody can build this open 
» air crib It la, of coarse, very essential 
to have the floor supported as shown so 
there will be no danger of the baby falling. 
'Wire netting should be provided all around, 
including ibe top, so there will be no cliance 
for the baby to fall out A wire door 
eould be oonatructed to give access to the 
crib, or the wlmhiw itself could be shut 
down so that ibe child would not fall Into 
the room. 

A Univemal Qo t he g Radc 

W ITH small rooms, every inch of space 
counts, so that tho rack shown Is 
most oonvenlrnt FauiliUes are provided for 
hangiDg auils, underclothing and lira, and 
devices have even been provided for taking 
care of fboes. We do not know what idea 
the maker had in mind when painting It 
white, bnt it ia a good one since the rack 
can be dialinguiehed in poor light 

A Novel Bank Check 

A NHMBLR of banka are using the form 
of check shown in the JlluttratioD 
which does not differ materially from that 
which has been Jn use for a long time on 
money orders. The Idea b, of course, to 
protoot the customer against the raising of 
« ebcok. On the margin, there arc printed 
amounts on the left end of the cheek ao that 
iha amonnt of the check may be cut into the 




margin and any attempt to alter the face 
value will be disclosed immediately 

A Latitudinally Bound Tire 

T he present sutomoblla lira is bound 
by cords Ixith longitudinally and lati 
tudinally in order to give sufheient body 


no curds run in llie nrcumfrrrnce of the 
tire As a result, the Lire may expand and 
contract like a rubber liand in the directiun 
the wheel travels, but cannot change its 
other ciirorniuon. Tins condition gives a re 
markablL nsilicnLe to the new tire Per 
bails llie iiinst Bstunishing feature of the 







hr 
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An effective and almple way of protecting a check 


10 the tire. The newly patented tire Is 
bound latiludlnally^from nm edge to rim 
edge-^but is not Imond longitudinally That 
la, while cords run crossways in the tire. 



W&^'H 






nnltHng tha ttra am the rte by olr preasnre la feasible 



Vi"- 




invention lies in the manner In wluch the 
new tiro is fastened to the meial run. All 
lugs, all bolls, the collspsiblr nm and the 
ahoulder are done away with At tho edges 




Arranging elolbing neatly 

of the new nm, the metal thickens to give 
a perfectly smooth top surface an Inch 
wide with a twelve and nne-half degree 
taper whose highest point is on tlie outer 
side Correspondingly the tire lus its edges 
formed in a iionelaMic bead with an op- 
posite taper to that on the nm Tlie inner 
tube IS put on the metal nm of the wheel 
umt, the new lire slipped into plare with 
no naire than hand assistance, and the inner 
lube 1 m inflated 

Tile longitudinal elasticity of ihn new 
tire permits tlie air in alisorh a large per 
crnlage of the strrshes which wear the 
cuminoii tire ^hon the new lire encounters 
a stone or other ohsiai Ir, thanks to its 
rlaslinly it tends to fold about the ob- 
sUlIc and absorb Us aliaiie rather than to 
pass the sho*k on to the ear or In accept 
damage to itself This elasticity absorba 
the tract loll wave, or fnrwanl muvemeiil 
of the car and eliminates lire heating. 

Combination Table and D«gk 

T he table which we llliutrato is intended 
for the use of children it may be used 
OS an ordinary table, or imrt of it can 1>« 
raised so as to form a desk. 

A Welding Wrinkle 

A PRINCIPI G to be olMoned in ,1) ur 
acetylene welding operations b never 
to direct the lurch flame upon the welding 
rod to melt it, sa>s Poucr The flamo 
should be directed sgiinnl the joint so as 
to form a puddle of iiudten metal Tlic 
welding rud should be melted by the heat 
of the puddle and the radiation from ibo 
tonh flame Jly always forming a puddle 
in the V and adding to it from the welding 
rod, using the hi at nf the puddle tn melt 
tin rod the weliliiig operator is reasonably 
sure of obtaining pinriralion and Loltesiuo. 



When Ibe table ia a dank 
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Leftt Guvm Etrlp* and letlan are pasted on the paTemenI Cantsrt Hour ihe letters are applied Jtif Afi 9Mpf are grant aids to tradle regnlalloa 


Posted Letters for Traffic I ontrol 

W HLN ws riRitfd the armory at tte 
rec^ni Ssfny Congress at AU any wp 
W ere struck with the simplicity sni |rac 
tlcsbiUiy 4 f canvas Inters which were \ asled 
on the floor and we are n w able to si ow 
otir readers s me exrellent examples of h w 
these letters w rk out in practice Markings 
of various kinds are provided aa well as 
letters Arrows curves for turns et cetera 
enable almost any traffic problem to be 
solved The leltera come in pairs — back tn 
bark Tbc two letters or strips sre separated 



Brcaklnp the cable a armor 


at the top then with a quick |trk they are 
pulled apart and are nady to be appbed 
to the tavnmnt— the surface of which must 
bo perfectly dry and awept clean Tbe 
lenperature when apply i g ll e strips or let 
ten should be aboit >5 to 60 digrecs 
>ahrenbflit A chalk line g ves perf Tt align 
ment Tbe lellcrR nr utr | s are Iim I up on 
tbe chalk bne — ibe letirra bring arranged 
to form desired words A one quarter inch 



e 


lap IS provided Then tbe e Igei are pressed to break the armor The baadlea are then 

down with tbe foot and the Iriiers are rea ly closed and the armor and tbe wire is out 

to withstand the heancst irafle which will The cable slips out of the tool and then it 

not weir them out eicepi after a period of is possible to slide off tbe armor 

three to five months or longer The pave- 

im nt markings 1 mk much more flnlshe 1 Keeping Llqnida Germ-Free 
1^0 If Ihe letter, were done by bawl wd rp||E inventor of ihi. device i. ehown here 
the cost u lew g removable ice chamben 

ahe makes for pitclcn luiuh bowb et 
Now Run by Electricity cetera to eliminate possibility of getting Im 

N early an the mining plants at tbe purities into the liquids from melting ice 
tid t n mines of ( ornwall Englani The jee la confined m a detachable chamber 

are now run by electricity although steam which fits into the base of the bowl or 

IS generally used for pumps and hoisting pitcher 

Exit the Armored Cable Hatchet Protection from Snow and Cold 

T he hatchet is a time honored tool for ^T^HE device which we illutirale provides 

outilng armored cable It bruisea the 1 ample protection againaC snow aleet 
armor leaves bum on the wire and mashes rain and extreme cold These boots are 

the insulation A maunfaciurer of onnorei both ankle length and knee length an! are 

able re I nng these Jifficulliea has brought for wearing when using skis They f rm 

out a tool that raakei eutting armored cable a part of the ski itself No snow can soak 

easy for the cootncior The tool la first through so that the shoes or moccasins are 

gripped on the cable then the handles are kept dry Tbe boot — as we term it^is made 

opened as far aa they will gi TUa serves of fabrikoid A foot board u provided to 



Foot comfort mad warmth for iho wlolcr aportamno 


whieh tbe foot hamew la gtuohed Tfah 
new article will be of great aemoe in tho 
northern part of tbe United Sutoa and in 
Canada. 

EUminaton SprinhHng 

A NfW type of electric iron cUmlnaten 
the nrtNl of sprinkling as steam M 
provided from a water reservoir in tbe 
handle It la worked like any hand iron 
A simple oonduii leads from the reservoir 
to the heated bottom plate The steam does 
tbe dampening prevents acorrhing, oavea 



New tool enlUnc ihe wlrw 


time The device ipreada moisture evenly 
through tiny bolea in the bottom plate Thia 
forma a mut like him of nu usiur e that in 
evenly distributed between the Ironing mr 
face and the garment dampening and freafa 
eniDg the go^ aa the iron u aned Of 
course tbe added steaming feature doea not 
in any way interfere with tbe irea for or 
dinaiy work 



Cooiod, germ freo reecptnrlcs 


TUa kom ngrlBhlm 
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^rr^yTH four tunes less Iniin on 
VJIl/ your A batteries than the 
Storage battety tube of five years ago 
the filament of a RadiotronUX 201 A 
throws aaoss to the platcfive tunes as 
.^iMiy dectspns — a steady stream of 
anp electnw charges that carry the 
song and speech is a big increase 
Its efficiency 

the Radiotton UX 201 A does 
bum out — unless you apply a 
miglt excessive voltage It does not 
gimduatly but keeps its efiiaency 
to thd very end of its lifii 

sere but e few of the advances 10 
tube feokiog that have come 
I^iqtatoAiaa of RCA and 
lMe<»6BS-'Y(5eQc^ JElectnc aod 
Uhoeasm^ leseiucb 
concinvttl ifDpcbvemeot in 
A RadiOctQnp» lOaking postibfe 
MCepiiilb^sclowefed cost 

illk'DlO C6APORATION 
Of AMERICA 
New Yoik Ch cago 

San ftanasco 



OOs 


RC Rad i o t ro n 

hadiola 
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Nitro4Uycerine Made Safer 

Ou^Hi-iL shoulinff one of the nmsi haz 
ardoufl uf oceupalions, has been rein vinI nf 
■umr of Its danger through the invent mn uf 
a new non metallic container fur ilir nitrrv' 
glyicrinr used In thn underf^rnund 

In inost oil fieldi of the unrld an rxplo- 
siun at the bottom of wells whith have juat 


been drilled Into iho pcimlrum bearing und 
atone ttimulates the flow by ahaitering tlw 
lock and opening cliinnelB leading to the 
well opening Suboeiiui nt blasu are placed 
in order to remove the paraffia wliich tends 
to clog the minuto pns'^ages |m tween the 
oond grains and to cilind further the exist 
ing channels 

Nitro-glyccrine is universally used os the 
nplusive It IS lowered into the wells in 
shells frfim three to six inches in diameter 
and from 40 jnehes to 11 feet or mure in 
h ngth. 

>rt>m the first days of the oil Industry 
these shells havn licrn mmle of tin But the 
undeSirabJe features uf that inatLrial led to 
a ararcli fur a superior material which ex 
tended over the last 20 years 

The grealesl danger due to the use of tin 
IuLkw is in the genoratiun uf fricUunal lit at 
while the sliells of explosive are being low 
errd through the uun casing of the wcHa. 
It is m»i uncommon for premature blasts to 
occur from tbu csum*, rmlangcring lives of 
wiirkmcD and damaging or destroying wells 
which have coat many thousanda of dollars 
to drill 

A new type of shell which has recently 
hern invented is made from eomprt'SHed 
paper impregnated with molten aulfur 
Sulfur nults at a icmperaiuro below tho 
firing point of nllm glyct rliie Therefore, 
tho devrinpmeni of friLthinot heat softens 
tho exterior of the sulfur shell ami preventa 
the Irsnsmi't'^ion nf the high tempeinlUTe tu 
the explosive inside 

The new slit It also possesses tlie asset of 
being highly frangible When the explosino 
takes place it is rrndrreil into hits liring 
eunabustiblr, musi nf these fragments are 
ennsanird by tin. heat of the lilasi Tho*« 
that survive arc no small that tliry do nut 
ud in the tendem y of wrlla to Mop up or 
'bridge** with rmk frugim iiii blown up into 
the rasing by the shot 

These bridges minimize nr even nnlldy the 
effect of the explosion, as it is neershary for 
a well to clean itself Imnitdiaicly after the 
■hot, through the aeiiun of its own flow nf 
oil Tin has a tendency to shred and these 


hhreda often cnnlrihule directly to tho for 
mailon of bndges. 

The Impregnated paper shell is made with 
end csBlingn formed from a newly patented 
uirbon-sulfur compound, the castings being 
firmly cemented in place. The new shells 
have a greater structural strength than tin 
and. It is tlaJmed, are also more elastic, thus 


reducing the chances of premature explosions 
duo to alvoelu received while they are being 
handled just befure lowering them into wcila. 

ass 

largest Meial Crystal Ever Made 

Tiir (.rvstal of copper shown in the ac> 
enmpanving illustrauon, somewhat resein 
bling a projectile in appearance, is 17 inehes 
lung, 2’if inches In diameter, and weighs 
aiighily more than 12 pounds. 

It wua withdrawn from the electric fur 
naen at a rate of one>quarter inch an hour 
llils periiiilteil the atoms of copper to or 
Tongo thrmsclveB regularly throughout the 
enure pirtc of melnl 

One of the outstanding propertlea uf such 
single crystal copper m Uiat it will conduct 
elnlrlcity 13 percent more efficiently than 
will ordinary copper, which Ja composed of 
tiny eryslals in chaotic arrangement An 
other unusual property of single crysfals is 
ilijt a rod of the metal can ^ bent easily 
Having been bent, however, the single crystal 
is broken up into imall crystals, and then it 
IS os diffietiLt to bend as is ordinary copper 

Numrnius cxperuiRnts and liivesllgatlfins 
are being cundiiLted to determine the prop- 
ertJi4 of single crysul meuls. 

In one of lu remorlubly compact and in 
formative "Rraearch Nanatives** entitled, 
'Su|)cr Conducting Copper — a Tantalising 
Acluevcmcnt Which May Lead to Industrial 
f- eonumics," the Engineering Foundation 
iNrw York) publiskca the following sUte- 
mrni contributed by L A Hawkins of the 
research Ubormtory of the General Elecino 
Company at Schenectady, New York 

* Professor A E Kennelly, in his Research 
Narrative, *A Retrospect In Research,' tells 
how Lord Kelvin in 1857 found that copper 
wire used In cable manufacture differed 
much in conductivity, and urged that tnins 
atlanilc cables be made of high-con docthdiy 
copper— chemically pure metal, capable of 
iTBTumitting current with much leaa loss than 
ore lured in the usual, more or le« impure, 
copper rhla was one of the early appUem- 
tinns of research to finding better electrical 
conductors. 


"From that day to this, pure copper has 
been used almost cxcluoively for electrical 
trannmlasion The only known maierbd with 
liighcT condneiivity than pure copper la 
silver, • metal loo costly for use la line wirct. 

'But in spite of Bus aeitlod prootioe. In 
teresling quettions remained. Why ia silver 
more conductive I lion oopper? Why Is 
copper, next to ailvcr, more conductive than 
all other metsb^ Is iu oonduotivlty tbao- 
lutrly a fixed thing, or la It auaceptlble of 
Increase by special treatmenif 

''A omoll ioGreoac In the condnetMty of 
commercial oopper would have great value. 
An Increase of even ten percent would 
loose for other fields an enonnous tonnage of 
copper DOW used for ttanamltting power. 
Tho economlo radius of all existing trano* 
miaaioD fyalema would be Inereased tea pe^ 
cent. Increasing by 21 parocat tba ana 
served, or tbe underground oabla aabwaya of 
cities, ao many of which are taxed to caps 
city with Ihcir loads of today, could wiihoPt 
eniorgement carry additional loads of ten 
percent. 

**50, when Dr W P Davey, of the n* 
search laboratory of the General Electric 
Company, found by colculotlona, baaed on 
the arrangement of the copper ntonia wfaioh 
the X rays revealed, that oopper e o m poaed of 
a single crystal should have a conduolivliy 14 
percent greater than ordinary copper, greater 
limn that of silver, poasibllitiea ^ great 
scientific Interest were diaoloaed In order to 
check hjs calcnlallona. Dr Davey proceeded 
to devise apparatus for producing large 
tingle crystals of copper 

*^be ringle crysuls were made by very 
gradually heaung and cooling pure oopper 
in 10 electric furnace. When molten metil 
is quickly cooled, very small crystals are 
formed, if the melt is cooled slowly, the 
crystals are larger Dr Davey cooled the 
melt so slowly that only one crystal was 
formed, and lliat included all of tbe metal 
By ihia method he was able to produce single 
rrystoJa tbrcc-fourtba of an inch in diameter 


and six Inohct long, and one that Is 14 
Inches long 

"The conductivity of thme crysttla wu 
then measured, and, although the quantities 
involved were only 36/10(MXK)iba of a volt 
amt 1B/I4)00,00(hha of an ohm. measure* 
ments by different methods were made which 
cbeckod withlii one-quarter M ooe percenL 
The measured oonduotivlty wu 113 pereent 
that of pure potycryaialBne copper, within 
one percent of tbe calcalated value. 

Mn a cryml, the atoma— tbe uolt particlei 


of the aabatanoo— ere built op In regular 
faabion. Tho crystals of copper, for ex- 
ample, are mada up of very liny oubee, with 
atoms of oopper at tbe comers and centers 
of the faoCs id each unlL The large orysuls 
grow la such a direction that tho atoma ore 
arranged inreolumu along the length of the 
crysUi. It is this regular arranganent of the 
atoms, which, it is believed, gives to the 
single oryittls their superior conduotivity 
wb^ oompared with ordinary (polyoiysta] 
line) oopper, In whioh tbe cryitala are amaU 
and the arraagmnent of ibeaa somQ cryotals 
quite ohaotio. 

"There ia reason to heBeve that tbe eon- 
ductlvlty of oopper crystals along another 
oxu from that meaaured may ba even 60 
peroent greater than the valM lor pore 
copper, but tbe growth of aiagla eryatala 
along tUa other axii bn not yet been 
brought under oonlioL 

"Unfortunately, there le no immediate 
praepeci of ntlUiing commerrially this newly 
dlsoovered high oo^uotlvlty, for the aiagle 
ctymals are very delicate and difficult to 
manuf acton. 

"One of the Ant feots dis co vered about 
■Ingle-crystol oopper wu that tba speetmena 
could be bent double with one finger, but 
that strength wu required to atraighten them 
aftersran^ A crystal of the siaa of ■ lead 
pencil. If given a jerking motion, bends like 
a Slick of soft wax. Having been once bent, 
however, it acquirn the propertlea of or 
dioary copper, for tho bending hu Inns- 
formed the large cryaioJ into a moss of 
amollcr ones." 

• * * 

^Coffin NaOs?** 

Now that Prof J Rosalyn Eorp, of An- 
tioch College, hu jual investigated tobacco 
•moking among siudcnls and stated that he 
finds that lowocd mental efficiency la a con- 
sequence of smoking, and since hla findings 
have been published in most of tbe news- 


land, aonw invesugationa mode fay Sir Hum- 
phny Roilmiion of tbe Unlvenby of Cam 
bridge, England, and publlabod In the wall 
known inodJcal Journal, Thelanett (LoodonJ 
dbould be of iDcreiaed inierssl. They ore 
not inserted with any prejudloo oonoe^ng 
tobacco, since tba majority of t^ editon of 
the Scientific Amcikan. Inriudhig tba pcea- 
ent writer, madke 

Tobaceoa vary conolderably tat ibair niep- 
IIjw oonteot, uya Sir Hnmidiny, pipe mix* 
(Con ti nued on page 372) 



The oU-foahioned ^eH-wamn** that traversed tbe oil rogloas Ire night hoe given 
way to a motor track, while the metal shell which eontalned the nitro-glycerine 
may give way to a paper ihell snrh u shown obovo 


papers and many of the moguinea of the 



Dr. T. A. Wlbon, of tho peee n r e h laboratory of tho Cencnl Eleelrle Company, 
holding the worldV lorgosl tingle cryatal of copper 
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DANDRUFF? 



Now you can control it! 


You need worry no more about dandruff, that 
unsiRhtly nuisance, so embarrassing to both women 
and mea 

As you probably know, dandruff is a germ disease 
that no intelligent, fastidious person can afiCord to 
ne^ect Because so often it is a warning of more 
serious scalp trouble— possibly baldness. 

There is one ideal treatment to control 
dandruff conditions— the systematic use 
of Llsterine, the safe antiseptic. It really 
works wonders this way. 

The use of Listerine for dandruff is not 

LIST 

— asJ dandruff simfily do not get along together 


complicated. You simply douse it on >our scalp, full 
strength, and massage thoroughly. YouTl eiyoy the 
cleansing refreshing effect And you will be amazed 
to see how this treatment, followed systematically, 
does the trick 

Moreover, Listenne will not discolor 
the hair nor will it stain fabrics. And 
it 19 not greasy. 

Try Listenne for dandruft Youll be 
delighted with the results. 

Lambert Pharmacal Co , Sf 
Louis, USA 
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Plykieh la a lamlnatcft prodaot 
made from aclat-icd vmccra of 

C enuIncDoufUaFIr It la not to 
r confuacd with ordinary oom 
maralal flr pl^wooda lor cvctf 
pint la built to the nmt lioid 
atandorda It la made In 3 
9 ply and apeelal thlchncaaca to 
meet Individual naada 

These beautiful Plylock 
panels supply countless 
industrial needs 

Manufacturers m many lines of industry are showing 
keen interest tn Plvlock,'*wood that's stronger than 
wood ’ For Plylock panels have advantages never be<* 
fore combined in any one material, — great strength, 
light weight, freedom from cracking and checking, and 
most reasonable cost Add this to the remarkable 
width of Plylock panels m proportion to their length 
(stock panels with unbroken outer gram may be had 
as large as 46 inches by 96 inches) and you see why 
Plylock IS lowering costs and bettering quahty in so 
many important industries 

If you make automobile bodies, trunks or cases, cah^ 
mets, doors, shelving, phonograph or radio sets, toys, 
desks or furniture, or any of doxens of allied lines, 
write at once for a copy of*‘The Pictured Story of Ply- 
lock" and full information about this material Full 
site samples will gladly be supphed, gratis, for experi- 
mental and development work m your own plant, and 
our research department is at your service 

PORTLAND MANUFACTURING CO , PORTLAND, OREGON 
P(yww«d molten for 27 yman 


PLYLOCK 

^V/bodtfaalb 



turea having iho higbivt The Dicotme eoB- 
(eat of llfft Inbacoo and Its amoke do not, 
however, tary dvecUy It tkc may in 
tthiUi tke tobnico u Mmoked and tha degrte 
of combuMlton (formaUon of carbon mon- 
oxtdff that are the important factors Thua, 
Virginia cigarette tobacco containk 14 per 
cent of nicotine, which ift nearly twice aa 
much nicotine aa Manila cigar tobacco Yet 
cigar amoko oontauu more than doable the 
amount of nicotine found In cigarette amoke 

The ftmoke of Virginia cigarette tobacco 
conUiOft only 06 percent nicoiinr when 
•moked in a cigarette But when burnt in 
a pipe, 37 to 53 lercent of the content of 
the onoke la nicotine, or mweral hundred 
timcft aa much 

The degree of crunbuation — of which more 
later — la moat oompleie in cigareiiev. least 
in a pipe and midway in the caae of cigan 
In pipes aa much as 70 or 80 percent of the 
mcoUne in the tobacco may pau into the 
smoke, but a good deal depends on the 
length of the stem of the pipe For euraple 
a church warden pipe with Jong atem allows 
the mcotine to cool and condense in the 
stem to auch an eitent that very btUc passes 
into the smoke 


Bat agar anmke la powerfol mainly on so* 
count of Its nicotine * 

Oddly BDoogfa the older methods of uaing 
tobacco, namely, chewing and snufluig, are 
■aid to bo attended by little abaorption of 
nicotine 

Lveryone has noted the satufying efferls 
of smoking when hungry It u explained 
thus the motiUty or contractabUlty of the 
stomach aoon becomes paralysed and 
mains so for an hour or so And it is on 
this motility that the feeling of hunger de- 
pends 

• • * 

Haiping the Sttrg^on to Soo Rod 

Whl^ we think of the hospital operating 
room we picture it with spotless white tile 
floor and wainscot, white upper wall and 
ceiling, and white enameled fnrniahlngs 
White haa always typified cleanbness and it 
was natural that the attempt to elinunate 
dirt and bacterial contamination m the 
operating room should have led to the choice 
of white Ihere is one other reason for 
choosing while The maximum reflection of 
light necessary fur surgical work is best 
obtained from white wills and celling 



Interior of nn opemilag room at St« Lake*# Hospltnl In Snn Fmnclaco. The 
finish Is In green Instcnd of white ns b cnatomary fat operating rooms 


Nicotine collet u in the moist area of a 
cigar behind the burning lip and, if n does 
not undergo complete combustion may be 
earned into the mouth by Uic hot smoke 
1 herefore a half burned cigar should not be 
relighted Ihus it has been suted that a 
smoker who religfals a pipe or cigar absorbs 
more poison than be would from ten ordinary 
smokes 

According to Dixon the smoke of one 
cigar oontsins as muth nicotine as that of 
12 to 18 cigarettes The general opinion, 
says Sir ilurophrry, u that iigarette smoking 
IS the fonn likely to give the wor^t results, 
then cigars and lastly pipev He reverses 
this order ssying the evil reputation of 
cigarettes has been ascribed to their patron 
ige by unstable neurotics who am unable 
to Bland cigars and pipes Thus these 
trilics hive the cart before ibn horte 
However two olher rcssona ore given for 
the more evil influence of mgaretle amoking, 
many more cigarettes tlian pipe* are 
sm ikeil and the smoke ii inhaled Thus 
nicotine and carbon monoxide are molt cer 
tainly inlnHloccd into the body and furfural 
f r (urfuraldehYde an arltfinal nl of ants rx 
tris ilH irritating effect producing smoker i 
llirual and smoker's cough 
According to Armiitrung cigarelli smoke 
fonlsins up to one percent of nicotine bat 
more uhen \moktng it raped than slow A 
Havana <igar when snwkeid quukly gives os 
much os oight percent of carbon monoxide, 
nr os much as there is id Lonilnn city gas* 
I hr effecu of cigarette smoking appear to 
be Lluefly due to carbon Bonuxidc Mhu is 
the poisonous gss that la discharged in the 
• xliBust of a motor car due to incomplete 
combusuon often killing owners who run 
cars m enclosed garages) . also pyndine (an 
alkaline solvent), furfurol and ammonia 


But despite these advantagei of white, 
which experience has proved are largely 
theoretical there are some very endent dis- 
advantages These have been overcome In 
some hospitab aeoordlng to Dr J Marion 
Bead of San Francisco by utiUnng colors 
rather than white as a finish fur the operat 
iDg room The colors used are dull French 
gra) dull ivory olive green and dark 
Bpinach green 

One of the first hospitals in this country 
to depart from the customary while operat- 
ing room was Saint Lukes Hospital in San 
Francisco When the new hospiial was con- 
structed the floor and wsinaoot of one of 
lU opersiitig rooms were finished in green 
ule Tlui was the idea of the chief surgeon, 
who called attention to the fact that the 
particular shade of green lelected wu dark 
or spinach ' green rhls sliade of green is 
the complementary color to facmoglobia or 
*b1ood^ red 

In this fact is to be found the reason for 
dcpaiting from the conventional wfaitr as an 
environimnt for the surgeon lu daollng 
brightness la blinding to the surgeon's eyes 
when he raises them from lira operating field 
where the predt^minating color u red Com- 
plcmenlary colors afford the greatest eye re 
licf and in this case both theoretically and 
practically, dark green proves the most efi 
dent in cumbating the color fatigue In which 
the surgeon is subjected In addition to 
lessening color fatigue, complementary oolora 
alto intensify their oppositM Thu the 
oporatJDL field stands oat more dearly Ja 
the khrgeons vision after goxing for a mo 
menl at green To bnng thia relief and 
contrast clowr to the surgeon's eyes, the 
wound IS often RUTounded by Una dmm. or 
black towels instead of the nsual white onee 

lilt re are soma very ouriou and interest- 
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lag faoia rpginllng theat lire oom|rf«RMBUfy 
■IwrtM For auapie, green hu long been 
tepogiriied a rcntful to the eyao. Thb U 
illuemted bf Um OM of green for eye ehadm, 
aatomobUe Min-vtion and many noo-oma 
mental Umpohadea. Green alio euggeets 
ooninrea, pe^pa becauae it la the predom 
Inating color 'hi ires and grasa. This 
thought brlngi to mind one of the moat aa- 
lonlsfaliig relationahipe In the world of na 
mroi the atmilarliy between the green pig 
meat of plania and the red coloring matter 
in tbe bl^ of anumala. 

Chlorophyll b the chemical anbatanoe 
whkh glvea all green planta their color, 
wfaUe bematln b reaponslble for (bn red onior 
of blood. These are both very complex sub 
aUDcea, yet chemical analysis reveala that 
they are almost ideoiJcaJ in composition 
Tha ohief and practically the only difference 
between them Is tbst hemalln haa one atom 
of iron In the moJeoule, while oblorophyll haa 
Done. It 18 probably thla atom of Iron which 
18 reaponalble for the difference m color be- 
tween **chloropliyll green" and hemoglobin 
or "blood red." 

Thcoe green and red ohnmlcal compounda, 
liealdea being ereentlal to the respiration of 
jibnb and animals, irspcLtively, are also 
important In tbn physiology of vision Thai 
is why the esthetic while oprrailng room 
gives way to the more practical green one in 
which natural conHiiiona are almulaied and 
vialoD b aided. 

* * • 

Reid EaCote Broker HiakeM 
inier^iing Tele$cope 

To the editors, It la an rverlaaling aourcc 
of marvel that ao many expert mechanics 
exist among tboae wboae vocations have no I 
connection with aldlled manual work For I 
example, the telescope made by 11 L. ^ 
Jtogcfs, 10 Addaide htreet, Toronto, On- 
uriUf b a credit to its DMker At our re- 1 
<|oest, Mr Rogera submitted the following | 
letter descnbing his telescope . 

"1 oncloae two snapshots of a six inch 
reflecting telescope, the construction of which 
was inspired and directed by your arucles 
by Russell W Porter, and by your wonder 
f^ little book on the subject 

"Aa I have a rather poor horizon near my < 
home I decided to coiutnict a telescope i 
which would be mure or less portable, and I 
■o I built the equaiorbl mounting of one- 
quarter inch briH plate throughout, feeling 
that this would give me a fairly light, and 
yet ilroDg, Inairument Where the plates 
are Joined at right angles, I used a home- 
made end milling cutter with a 7/32 imh 
centra] bole and milled dowels on (he edge 



MoiuiUng of the Rogen teleacope 


of the upright pUles. These were rivetted 
through adjoining plates, forming a very 
atrong and neat Joint Tbe milling cutter 
waa used to clean out the spaces between 
tbe doweb. 

"The oonstmetion of the moanflng follows 
falriy olosoty tbe principle outlined by Mr 
Porter on page SI, ‘Amateur Teleacope 
Makfng.' Tbe pboiographa abow a slow 
motion of tbe equatorial plate. Thb haa 
proved very Htbfaotory a^ rigid, 

epindb of tbe alow motion b a 
tbf aa sighth Mi braaa rod, thnodod wkb 


Feel the Thickness 
of this Page 

— then imagine it 
split twelve times 


The paper on which this is pnnted is approximately 
three one-thousandths (.(X)3) of an inch in thickness. 

The mechanics of Amenca are grinding in everyday 
practice within limits of accuracy of twenty-five ten- 
thousandths (00025) of an inch — that is just about 
one-twelfth the thickness of this paper 

Grinding means accuracy and mechanical accuracy is 
essential for speed and dependability. 

Grinding m recent years has revolutionized metal work- 
ing methods. Gnnding Wheels and Grinding Machines 
are employed in all modem machine shops: to obtain 
extreme accuracy, rapid production and low cost. 

“Grinding” and “Norton” are synonymous. Norton 
precision grinding machines have made possible fast 
production with precision. Norton abrasives trade- 
marked “Alundum” and “Crystolon”- -in grinding 
wheels and as a polishing material — have secured a 
strong footing in practically every industry. Norton 
Refractones and Laboratory Ware are fast becoming 
factors in the power plant, foundry, laboratory and in 
research work in general. 

When thoughts turn toward extreme accuracy and 
research, they turn toward “Norton” -the machines of 
precision, the abrasive products of the electric furnace. 

NORTON COMPANY - - WORCESTER, MASS. 


IM O RTO ISI 

G Finding Wheels Refractories-Floor 

Grinding Machines and Stair Hies 




374 


SCIENTIFIC AMERICAN 


Novnm^ 1906 



Jlowntr storms may intrrfm with trapsl^ tfh phone optrators are at their fasts 


^An Unfailing Service 


Americans rely upon quick commu- 
nicatiun and prove it by u^ng the 
telephone seventy million times c\ cry 
twenty-four hours. In each cose 
some one f>er5on of a hundred mil- 
lion has been called for by some 
other person and connected with 
him by means of telephone wires 

So commonly used is the telephone 
that It hat come to be taken for 
granted. Like the air they breathe, 
people do not think of it except 
when m rare instances they feel the 
lack of It 

Imagine the seventeen million 
American telephones dumb, and the 
wires dead Many of the every-day 
activities would be paralyzed Mails, 


telegraphs and every means of com- 
munication and transportation would 
be ovcrbunltncd Ihe streets and 
elevators would be crowded with 
messensers Newspaper men, doc- 
tors, policemen, firemen and busi- 
ness men would find themselves fac- 
ing conditions more difficult than 
those fifty >ears ago, before the 
telephone had been invented 
To prevent such a catastrophe m 
the dally work of three hundred 
thousand telephone men and women 
To maintain on uninterrupted and 
dependable telephone service is the 
purpose of the Dell System and to 
that iiur]»sc all its energy and 
resource! arc devoted. 


Ambrican Telephone and Telegraph Company 
AND Associated Companies 


BELL 



SYSTEM 


IN ITS SEMI-CENTENNIAL YSAE THE BELL SYSTEM LOOKS VOE- 
WAED TO CONTINUED PROOEBSS IN TELEPHONE COMMUNICATION 


1^1 


CRAFT 


CAMERA 

A UoMk 

eavers aaptecsol 
pradlcal. takrolki 
IS Cm Os CmPw VM h Ymr 

rafMtt 

C m t merm Craft Comtfmmjf 

OL 


LEARN WATCeWORI 

A dll* irsda comtiHiidlua % coud mlmry kdU juiir 
BHf low ftlwftya lu ri*i»nil fir you wn 
t lu builnsM for yoorwir At 

UtADUY INSTITUTE 

The srwteil eehiml for 

^ « 

IMI 



UOmd vttfeoMt bayme Prltfigfn. Pa< l>l«v ctMir* ya rriiM 
nln. Kua isIIbk ^ cn «■ Hall rtrtridv**, fi 9> prf km. 

iM IlfiHtn *il 41^1 Hfi TTv 'n, itv viDtf kll AnwflcRR runt 
Wf r^rtalr RtMe ITT% tl Mh r Aimy nad Nl*y 
mIM yr f 11. uv ■ r uUr t rtetuunp 

BfimMiiM /JIV 


Frmfielt Bw 


rmMit ummmmmmm Sm. Ml Bwy.. W Y City 

patent for Sale 

lUhAT. PHOTTC ADBORTIPR An Improvrd two 
w»v ruU.rr frlrllon d vke Hu bern Tvntffl on 
(SO) plcMurc cer* frr ovrr a ywr and e half 
Will ntAiid thp nvwt rlstd InvwtlirBllon aa lo duiv 
abllitv nnd way riding rnalltln. Will adl outrlghl 
or If atM) on royalty Addreaa 

L C BURNET 

%4 C3ark Stnat Glen Ridca. N J 



STEEL STAFIFS 

METAL CHECKS 
STENCILS 
SCALS 


THE SCflWEUnU CO 

BRIDGEPORT CONN 





MAILING LISTS 

Anywhere and any kind Airnlahed. 
Catalogue and price Hat free. 

NATIONAL UST COMPANY 

Oept B A Newark N f 


INVENTORS 

idaaa Davalopmd as»d Piarfactmd 

Miidelt >Jiiriiinnnlal wnrhi lalmr-aavlng machinery 
fur iiiauurarturera. W) y«tti k’ ex|^ riDuLt* 

hunaiio a muon stb «mw m. Meo vem cay 


BOILER PRESERVER 

••1 NIH4II ' rli.<iiiU>allj jHTfpcii feed water treatment 
Oiir upw imnililt't in corrert methtala of IinmImh nt 
nlirnilit he rend liy everyunu llilmeled lu Rlntui plaiiU 
Melleil on rraufuL 


UntelMf^ Co. 

FOR 


Jeeee yCIty.W J.U S.A 

SALE 


PATENT on a drrlct for IMPROVEMENTS IN 
GRAIN CAR DOORS. Canadian Patent No mtM? 
Addreaa Paul Rcioly 1004 Alberta St., Ft William. 
Ontayto Canada 


BECOME A FOOT CORRECTIONIST 

IS 000 tn no 000 rarb In • biulnow of yoar own 
iitnnv are making ft In the New Pmfeulnn of 
foot cnrmrtkm not medlcaJ nor rhiropody Open 
Inga everywhere with all the trade you can attend 
to eaay terma fnr lleenin and tralnlns by mall 
nu further capital newled or gooda to buy i no 
or mllrlflng WrHa todv for fall Sfalls. 
STPPRRNSON LABORATOKT 
SS Bach Bay - 



24 threada to the Inch from end to end, 
with a atccl boss threaded and soldered to 
the inidtUn of the brsss rod, enESglng three 
teeth on ihe atcel aluw-motioo piste The 
Utter is of shout onr-aixteenth inch cold 
rolled steel The rod is supported by two 
one-half inch blocks and Is threaded through 
them. The adjusting whccU are threaded 
and soldered to the spindle, oa shown in the 
pbolugrapL Thia turned out to he a suit- 
able slow motion 

**L had intended using a slow motion only 
on the equatorial piste but the type above 
described proved so sstlsfattory that 1 
have since added a slmiUr slow motion 
around the declination axlR, which gives a 
very fine control of the instnuneni 

“Some difficulty was experienced In an- 
choring the 9/16-iiich steel rod for the bal 
oncing weight This was done os follows 
the rod runs through two oak distance- 
pieces whlih hold the tube in place A 
flat ares about three Inches long was filed 
on the rod. Engaging this flat Is a one- 
quarter inch steel pUte This damps the 
rod very securely to the base plate, as it 
has such a Urge bearing on it The tele- 
scope tube la held by 1 V* inch bmas bands 
looped St their ends to take one-quarter inch 
brusa icrews and nuts. 

The flange for the eyepiece lube was 
easily swaged out of a piece of 3/32-inch 
brass piste finished in the lathe 

“The telescope tube is built up of 26> 
gage, hard rolled brass fastened with small 
round-head acrews and nuts. Solder Is also 
sweated into the Joints, making a very 
strong and hght tul^ 

“A collar of the aome material os the 
holding banda was soldered and riveted lo 
each end of the tube At the bottom end of 
the telescope tube are three projecting one- 
quarter inch studs with two lock nuts on 
them to fonn adjustable stops, against which 
the three arms of the speculum cell are 
held by wing nuts. The speculum cell Is 
built up of brass with a heavy spring brass 
collar sprung lo fit the inside of llw cell 
walls. This holds the speculum firmly and 
rigiilly on a bed made of filter paper and 
a linn aliret of wimhI [Just firmly is enough. 
If held tiH> firmly the preMure will distort 
the opiiral figure of any mirror — Editor 1 
Later 1 loalrncd the collar with small coun- 
terannk screws in order to prevent the mir- 
ror from rattling louse. 

“The diagonal mirror in the telescope tube 
Is lidd in a tripufl built up of sheet brsss 
with a three-eighth inch adjustable bole 
through Ihe center The mirror itself Is 
mounted on a piste which an turn is held by 
a ihrce-eighih inch round bram rod which 
fits in the oentral hole of the tripod, thus 
providing an axial and np and down move* 
BMnt in rdadon to the telescope tube. The 
second dlsgonol mirror b ohmped bs t wssR 


two pieces of brsM tube vrlih 4&-degrce ends 
which ore split snd sprung into the inside 
of the eyepiece rube, giving an adjustable, 
yet firm mounting fur this mirror 
“The base plate of the moontlng b 
equipped with adjiuUblo feet The oak 
stand shown in the photograph has proved 
very astbfsctory and as rigid os one could 
expecL 1 Inlenid to fit the stand with plumb 
and compass, for rough adjastment 
“I have not kept precise track of the 
expense for maierisls but 1 beUeve 1 could 
safely ssy tliat khe expenae would not be 
more than between 40 to 50 dollars — pos- 
sibly less. 

“All brass porta have ■ brushed finish, 
polished snd lacquered, and the InatrumeM 
has quite an attractive appearance. 

“Tl^ blocks Ikildlng Uie oqiiAtorbl slew 
motion each oonalat of two pieces of braia 
soldered together lo nuke one-hilf Inch 
thicknem, and the joint la quite invisible. 

“The instrument has been in operation 
only about one week and I have already 
examined the rings of Saturn and a wonde^ 
fully beauiiful bnoge of the moon, with pe^ 
feet dcfinitHtn h is aaiomahing bow many 
sura make their appearance in the Instru- 
ment which ore nut nubb to the naked 
aye, and I am now faced with the necesolty 
of brushing up my astronomy In order to 
know what 1 am looking at [Many oma 
teurx, having completed their telescopes, 
write that they ore fseiog the same neces- 
sity We recommend Fsth*s new “EHemests 
of Astronomy," a lucid. up4o-date book for 
the beginner —Editor ] 

“/ found, after watting a lot of dmo, that 
if I had observed all Me inuruettont in 
^Amateur Telescope hiakin/ tferr earefuliy, 
even those which teemed altogether unnec- 
essary, / would have saved mysel/ m gpeat 
deal of time 

“On the whole, however, making lAm In- 
sinimeni has proved a very interesring reore- 
ailon, snd 1 sm mere than pleased with the 
success of jL 1 am an amateur at runhliig 
a lathe and there b absolutely nothing about 
the mounting or tube that cannot be made 
by any amateur with average ability " 

s • s 

Rofrs oruf Snotw FertUine Soil 
Rain and snow water the fielda and 
meadows, but not many people know, oayi 
Dr Frank T Shull, Duminloii chemist of 
the Canadian Department of Agricuhttfo, 
that they also fertilise the soli They wash 
down out of the ofr and into tbs earth 
enough nitrogenous anbsunces to moke a 
nol difference in the fanDer*a fertilbar blD. 
In the vicinity of Ottawa, the amoont of 
suoh feitilber added free of ohofga to the 
aoU each year bos been meosved and fiotad 
to be oqulvaleni to 44 poondi par pan ei 
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<ap <Mht iiup octad Chile nltpeter. Thera 
bi c£ur all. m of cold al the nlabew*# 
ead," at Uatt to the farmer 

*'Thm CaaadiaD oipeiimeDt* Dr Shalt 
—M, “qp rar ed a period of leTeiileen yean 
and haa given valuable ioformatlon on ibe 
part played by rain and inow In maintain 
iag aoU fertility Preclpiialloa alou pUya 
an Important role in purifying the atmoe* 
phere, and the Ottawa experiment has a|H 
proxlniately meaaured the extent of ihu uae- 
fd woiL** 

Every rain and nnowfall to 17 yearx that 
yielded enough for expenmentation wax an- 
alysed. Dr Shut! expUuned, and Uie amounU 
of free anunonln, ni^atcOf mtiiiee, and albu 
mlnoid ammonia wore meainred Thne are 
the form In which occur the aort of nitro- 
gen of the air wliich can be aaaimilaied by 
plaitta aa food 

Althoogh air la normally fourGfilia niiru- 
gea Itaelf, li la only the amall cpianiitia 
of thia atibaunce alrrady in combination 
with other chemical elementa that are of 
oee lo plant bfe. The enormoue quantity 
of altrogen gaa in the air la uaeleaa, and 
plants may atarve for nitrogen while im- 
menad In an atmoephere of it 

The ‘‘oomblned** fornu of nitrogen enter 
the air in various ways. Dr Shuit fiaid 
Plant and animal mailer contains nitrogen, 
and ammonia gas forms and goes Into the 
atiDoapbere when these decompose. Smoke 
from booses and factories spills Its com- 
pound nllTogen into the air. and lightning 
bolta in tbunderntorma smash atoms of hy 
drogen and nitrogen togCiher to form am- 
monia. juat as the dlflicult eleotrical "*aTC 
proceas” don in the nun made laboratory 
Theae aubatanoea are auuner or later washed 
oat of the air into the eoiL 

Moat of the oombincd nitrogen of the air 
oooun aa free ammonia, and this is always 
much larger after forest or bush fires. There 
haa alto been a ateady increase In recent 
yean in ammonia in the air. Dr Shull said, 
beeauoe of the increased use of soft coal 

Hie amount of total nitrogen brought 
down to the soil out of the sky each year 
varies greatly, according to Dr Sbutt, and 
It la not always poaaible to account for the 


variaclona. Anmnd Ottawa, the average 
amount of nJtiogea tbua added to the aoll 
la from six to seven pounds per acre In a 
year During one year this amount jumped 
to more than 11 pounds This was believed 
lo be due to tbe new factories in ilw vi- 
cinity 

Snow is decidedly poorer in nitrogen than 
rain, it was found It ramrs only one-half 
as much free ammonia and also considerably 
IcH of the other nitrogen compounds. Snow 
corrles only about half as much useful nitro- 
gen as an equal amount of rain, and aa 
there is mors rain than snow during the 
year, rain conlnbuiea nearly six pounds of 
nitrogen to tbe soil while snow gives a 
bllle mure than one pound — Science Servtce 
• • * 

Electrical Prospecting Method 
Finds Gold Deposit 

A COLD ore depoalt tliought to be of 
gigantic proportions bos been discovered at 
buUden. Sweden, in the province of V eater 
batten, nut far from the Arctic (Jrcic, ac 
Lording to Dr Axel (ravelin head of tlie 
Swedish Geological Survey EJectrical prits- 
peeling methods developed by Hans Lund- 
berg and Karl Sundberg, mining engineers, 
are responsible for the find It comprises 
34 ore bodies, all covered hy glacial dnft, 
■wamps or lakes. 

Discussing tbe find. Dr Gavelln Mid it 
was all the more interesting beraiise of the 
unique methods by which it was disrovcred. 
The electrical **divliiing rod** m no poor re- 
lation to the **witching rods** found through- 
out the world, he said, for the new electrical 
device U lumed strictly upon establislied 
scientific principles and no clement of mys- 
ticism enters into its operation. A parallel 
electrical field is conducted Into the earth 
and equiputentiai lines m the surface are 
fixed by the use of extremely sensitive tele- 
phones. By delicate electrical Instruments 
It Is possibln to chart the field eleciromag 
netically The diiturbances in the electrical 
field thua aliowa make It possible to lot^ate 
ores because of iheir electrical propeitiea 

Aa moat of the outcroppings of ore to the 
surface of the earth have long since been 
diBcoTcred. tbe new method Is of great Im- 
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power to make lepaire quickly — any* 
where. 
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portancQ at this tlnw, Dr Cavcljn pointed 
out, becauM with the ayntem, it haa been 
found pnaaiblo to locale ores at barren and 
rocky placee when the ciUtence uf orea 
uiuld not poMibly bn predicted by any other 
known method 

Tho extent of the new find haa not been 
detennincd, no boiinfta having aa yet “struck 
itotXvtnT or pmctratcd through the ore One 
depoeit waa traced through ice to the bottom 
of a lake, thirty fret down. Dcaidca gold« 
the ore containa sliver, copper, aulfur, ar 
Bonlc and iron The arsenic deposit is 
thoDght to be the richni m the whole 
worlcL Preparatiuna for tho conatrurtlon of 
a railroad to Skelleftea on the Baltic coaat 
have begun— Sdence 5erpice, 

« * • 

Chromium on Printing Plates 
Saves Money in United 
States Mint 

Titat a thin film of metallic chromluiii, 
electroplated upon a metal currency pnnt 
mg plate, would cauao the plates to with 
stand iho wearing action of the pnnting 
presaea briirr than if the plates are made 
of the hardest ateel, is the outtume of tbo 
irata of this prorrss at the United States 
Bureau of Fngraving and I^nting Not 
only do the plates wear longer, but they 
cause tbe iniricate detail of the bill designa 
tn coma more sharply into relief, thus afford 
ing further protecuon agalnai counterfeiting 

The method, worked out hy chemUls of 
the United States Bureau of Standards in 
collaboration with nfliciala of the engraving 
bureau deposlla a film uf metallic chromium, 
thinner than an ordinary abeet of paper, 
upon a finished ateel or copper nickel plate. 
After null hiiilng to oizca suitable for clomp- 
ing on the prnan, uf which there are sev- 
eral hundred In dally service, the plaiea are 
idaied in a special chromium plating batb 
Under carefully conlmlled conditions the 
drposJta vn the plalrs hare a baantlfu] sil- 
very lustre, the operation requiring, in the 
lase of the nickel plates, only thirty mlnutca, 
and of ated, twice aa &ng. Harder than 
thfl hardeot ateel, the plates yield from 
^,000 to lOOjDOO impreadona of efgM bills 
each, and In aome coaei conalderably hlglmr 
numbers. An additional advantage of the 


method has been tho diacovery that after 
such a run, the chromium film may be re 
moved chemically and a new film put on, 
ihua obviating the necessity of making a 
new plate. 

It la predicted that the meibod, already 
used to sunie extent on plates from which 
labels and slnular commercial articles are 
printed, will find a much wider usage In the 
“sheila** or elrclmtypcr’a plates from which 
books ami periodicals are produced.— defence 
Senner 

• « • 

Diesei Engine for Motor Trucks 

What is slated to be the lightest oil em 
gine built, weighing only 11 pooiuh per 
horsepower and consuming leaa than one- 
half pint of gas oil per honepower fa de- 
aonbed tn the August 3, 19% isuie of 
Poiver (Now York) This is the Peugeot 
Tirtrsis engine, built In France A tiiniUr 
engine is about lo be put on the market, says 
Power, fur use— at least at first— in motor 
trurks. 

The original engine was built late In 1922 
and was employ^ Immediately to drive a 
five^patsengrr touring car The mileage ob- 
lainpd was 14% miles per gallon of this oU, 
which, of course, coats much leas per gaUon 
than gasoline 

The Hfwgn proved so complicated as to 
make the production coat of the engine pro- 
hibitive, but after several ohangci, Including 
the increase of oompreiaion to 475 pounds 
per square Inch, the fuel consumption came 
out at 45 pounds per honepower hour (One 
pound per horse power hour la the ordinary 
fuel oonaumplion of the gaaollne motor ) 

A croosmifon of the new engine ia re- 
produced m these pages. The only type la 
he built at fini Is a (wo-cylinder, ciro-acrake 
cycle, motor truck engine, of 50 to 55 borae- 
power maximum at 1,400 remluUoDa per 
minute The bore la 473 Inohea and the 
stroke 5 906 inrfaes. 

S • • 

Odd Bom PropMod by Pmmpo 

One of the favorite dreams of the Impne* 
tical, would-be Inventor b the Jet<pn>palbd 
veHel fn this type there la a funnel ei* 
tending forward ojul aft through the aidp, 
and open to the water at eltber end, Bossa 
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wlure Ib Iti longth « pomp is moustted «im1 
the ship is propeilsd by reaction from the 
euitent of wsler forced out behind This 
method works but it Is not as eficlent as 
the ordinary screw propeller — that Is the 
real fty in the ointment Howerer, such a 
craft has been built in England, for use 
under ciTcunfttanccs where the matter of 
relatlte effioieooy Is far outweighed by 
special circumstances. 

^There are.*’ says Engineering (London), 
‘‘some exceptional cases of transport by 
water* when It is necessary to provide for 
a rnnoh greater 6exlbility In maneuvering 
than is usually obtainable with ordinary 
types of craft and propulsive machinery 
Recently such oondiUons had to be met by 
a ferry boat for transporting passengers si 
the Royal Albni Dock, London, and a solu 
tion waa found in an application of the 
GUI hydimttllo propulsion system 

**lt was found necessary In this ferry acr- 
vice to provide a small vessel capable of 
moving In any direction, eiiher ahead or 
astern, and at any ang'e up to broadaide on. 
A condition, which was imposed on the de- 
signer!* was that the craft should be handled 
entirely by one man from a position at the 
forward end of tbe hulL No form of rudder, 
■crew or other outboard projection was a1 
lowable, because of the liability of such de- 
vlcea to foul obslrncilono. Tbe stipulation 
also waa made that tbe boat should be able 
to work Its way Into very confined apaces, 
such aa between barges and vessels at moor 
Ings or lying alongside the qusy walls. Fur- 
ther it had to be capable of being held 
against qusy-sido steps or stages without the 
necessity for tying up All (lie propulsion 
and steenng mechanum had to be such as 
pi be entirely free from possible troubles 
due to working In water encumbered with 
floating debris, ropes and other obstruc- 
tiotts.” 

In these columns we reproduce from 
Engineering a cross-sectional drawing of the 
craft which was designed sod oonsirucied to 
&i the circumaUnces named above The huU 
measures 30 fe«st by eight fci‘t and is built 
of steel It is propelled by s three-cylinder 
inieriisl combustion engine which is outlined 
in tbe drawing. This engine is mounted 
athwartship and Is geared to the vertical 
shaft of the pump by means of bevel gears. 
When tbe Impeller at the bottom is rotated, 
the water is drawn up into the gooseneck 
tube shown in the drawing. It then cirrles 
up and around and issues from the deflec 
lion valve shown at the bottom on the left 
Thia is simply a system of vanes for direct 
Ing tbe outgoing current of water, and it 
can be swung entirely around In a circle by 
means of the handle shown at the top of its 
vertical shaft By means of this handle the 
vessel can be maneuvered by one man In 
flat tbe vessel described is strictly s one- 
man craft. 

The boat has been tested and Is said to 
be performing sallsfsatonly **A consider 
able margin was found to exbl over all the 
stlpulstions regerdlng speed, mancuvenog 
and earrylng capioJiy,^ aayi Engineering 
'"Satisfactory resulu were also obtained in 
regard to freedom from fouling among ob* 
stroctlooSh In addition to the accepisnce 


triala, tests were made to determine the dead 
pull exerted by the veesel when under power, 
with the compJde range of runniDg up to tbe 
normal duty These tests showed that the 
old empirical rule that a pull of a Ion 
should be obuined with tugs and similar 
craft for every 100 horsepower supplied to 
the abaft was compiled with.*' 
s s s 

Ac^denUd DUeoverieM in 
IndtuirUd Science 

Thr story of how an Italian laborer, 
seated ou a box eating his lunch in a plating 
plant, mado a lasting contnbution to his 
employer and to science, is told by Dr 
William Blum, chemist of the United Slates 
Bureau of Standards and prendeni of the 
American Elecirochemlcal Society 

Officials of the company in question, 
mskers of phonograph records, upou noung 
a marked ineresse In the liardoess of the 
copper disks from which phonograph records 
are stamped, subsequently sent samples of 
the plating bath for analysis, which revealed 
ihst organic matter was present 

At a complete loss to explain the presence 
of any foreign matter in their electrolytes 
Dsnd for deposilmg copper electrically, s 
careful inquiry developed the fact that an 
Italian labmer had playfully flipped s piece 
of cheese at a fellow worker, the cheese 
missing iu mark and falling Into the tank 
where the metallic disks containing phono- 
graplik recorfls were being plated Ihe 
pbuougraph company found that the harden 
ing effect was due to tbe rssrin in the 
cheese, which material they therefore have 
continued to add to their solutions The 
Increased hardness of the copper allows a 
considerable saving because nuire rncorda 
can be stamped la molten wax from the 
harder disks. 

At snotlier plant, m the research Isbora 
torles of General Molont, tests were being 
conducted to Hctermine the cause of knock 
mg in gasoline motors. One of the cliem 
ists conceived a brilliant Jdrg possibly 
knocking in motors was due in some way 
to the colon pr«aent inside the cylinder 
during combustion Going tn the chemical 
storeroom, he asked fur some colored clioni 
iral soluble m gasoline Out of some 10,000 
at hand, tbe storrkeeper gave him iodine, 
the only chemical in the lot which had the 
property of elimi Dating knocking 1 The 
cniur guess was wrong , but due to tbe liappy 
iirciimstancc of picking up iodine it was 
possible to solve the riddle of knocking in 
gasoline motors, and to work out the theory 
of anil -del on an In which, u is believed, will 
bring about revolutionary changon in the 
design of Internal combustion engines, — 
Science Service 

s s s 

Automobile ExhauMi Com Harmful 
to PoUce 

How much automobile exhaust gas does 
a busy traffic pollcrman inhale in a day? 
A littlfl too much, according to tnUs made 
fill over 30 pslFoImeii stationed at lively 
corners. Results of ihrso tests, which have 
just been reported to the American Medical 
AssocistJoD, are believed to confirm the pos- 
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c/Irguto Goes^Dry 


THE big question before the house today, Gentlemea 
is — “Shall we put up with expensive metallic bearings 
that lap up our oil by the gallon and then fail us at the 
first lack of attention, or shall we nd ourselves of this 
nuisance for once and for all by 
installing Arguto — the bearing 
that goes 20 years without a 
drop of oil or a moment’s 
attention?” 

On this particular question I ex- 
pect a unanimous vote for the 
leader of the "drys.” 

Your request will bring complete 
information on this remarkable 
non-metallic bearing. 



ARGUTO OILLESS BEARING CO. 

Wayne Junction, Philadelphia, Pa. 
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TkiB Florsheim Shoe Company MmuifaSurtn -- Chicago 
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A t no greater first cost, and at much less 
final cost, manufacturers of motor driven 
devices can secure the following advantages of 
Dumore motors: 

Quiet operation with no vibration, because Du- 
more motors arc dynamically balanced 
Lens attention required, due to Dumore design 
Longer life, due to better materials and work- 
mansliip 

Less current used — due to better balance and 
bearings 

Consumer aooeptance — LVrs know the Dumore 
motor. 

Anywhere that ^ h p or less is required, to be run by 
either direct or alternating current, it pays to specify 
and use Dumoreuniversal motors (d> namically balanced) 

WISCONSIN ELECTRIC COMPANY 

L IL HAMILTON. Pnaldcnt, CHESTER H. BEACH, VlM-Pn^dwt 

48 Sixteenth St., Racine, Wis. 

dumore 

Fractional Hwoa Focettr BkOon 


Ribility ihttt such workers night be Inhaling 
rnough of the dongeruus carbon monoxide 
gas to sffect their bodily condiilun. 

Tlio Investigsilon wss conducted by Dr 
Elizabeth D Wilson, Dr H R Owen, and 
Mias Irens Gates, all of Philadelphia, Penn- 
sylvanU, and W'llfred f Uatvson, of Galves- 
ton, Texas. They report that after eight 
liours spent cluse to autoinnhllo fumes, some 
of thf* traffic polirrmcn bad enough carbon 
monoxide in lliur blood in cause slight 
headache and quiikrned pulse rate In some 
c-ases; running up staini was followed by 
ditrineai and <hiunr(is of vision The carbon 
monoxide taken Into the system is iianally 
eliminated from the li1rM>d by thn next morn- 
ing, they 6nd Bui tliey suggest ihst if the 
condition should become severe and trouble- 
some it may bo necessary for police depart- 
ments to shorten the hours of duty in 
crowded sections of a city 

The Invcstlgalors state that in the pool 
few yeara a number of traffic officers in Plul 
adelpliia have coniplameil uf headache, slight 
nausea, and muscular weakness at the end 
of the day after duty in the most congested 
mercantile districts of the city, and that 
theso aymptoma might be traced to carbon 
monoxide . — Sdwem Scnsce 



Tbe tiny fivr-toed EohippuM of tbe 
Eocene Epoch, perhaps 55,000,000, 
years ago, compartMl In sixe with the 
sknil of a modem horse 

Man and UU HorMo^Whanee? 

Two new books which the reviewer ireiu 
together only because they were read to- 
gether are "The Pedigree of the Human 
Race;’ by Prof H H Wilder (Henry Holt 
and Company, 13.25), and "The Lvolution 
of the ilorac,” by Prof F B Luomia (Mar 
shall Jones, $300) 

New hooka about evolution keep on arrlr- 
ing, yet each oeema to 611 a prcvloualy un- 
occupied niche. Profeiaor Wildcr’i book 
covers tbe erolution of man and his anoea- 
tora from the Permian Period reptile evolving 
into the ancestral mammal lia main streu, 
in fact, ia laid on the early roota of man's 
evolution, down through the anthropoid 
Magea, rather than on the already well cov- 
ered aubject of the early races of nun 
proper This is a book mainly for two 
ilasaes of readers those who have read 
popular books on evolullon and thought 
them super&clal, and those who have read 
ocientlfic worka ou the early races of man 
and have thereby had their t^osity aroused 
concerning ilie various stages that preceded 
this phase uf man's ancestry The book is 
not, in tbe mam, elementary in treatment 
and tbe previous rradmg of even a little 
geology and zoology would doubtless lender 
Its pages more sl^EcanL The reader of 
rather studious tendencies wlU End this an 
invaluable mine of organised Information 
from which to draw. 

Professor Loomb’ book on the evolution of 
the horse Is cwnsldcrabty leas of a atndy 
book than the above. *Thb wdonM,” the 
ambor saya in hb ptefaoe, an attenpt 


to deaeribe fai as rinple teraw as tba wiitar 
can command, the story of the erohiUoa of 
tbe horse. It is hoped to present the speci- 
mens and our ideas shout them, so that tbs 
reader will have a plotura of the whole 
history, and be able to plaoe in it such 
details aa he may find in muaeoma, or In 
the wide open country " The reviewor bo- 
beves that Professur Loomis has succeeded 
in realiziiig tbe hope thus expreraed, for the 
Isoguagc of hb book is, in tbe main, non- 
technical and easy la fact, one obtains tbe 
impression ibit ^ is lisicalog to an able 
but modest authority who might be seated on 
a veranda of a summer's evening, niber 
Informally tclbng the fasoinatlng story of 
the vi^l^situdei through which a little Eve- 
toed animal of the Eocene Epoch passed 
while evolving into numerous equine speefea, 
most uf which ore now extincL 
If anyone hoa ever wished that he could 
drop work and go west to dig foasib of 
liorxcs sod various extinct anlmab bo will 
relish tbb book, for that is what its author 
has been doing for years. In it, be presents a 
clear picture of the metboda by which ihb 
romanuc quest is performed. Since the 
evolution of the horse b known better and 
in more detail, than that of any other animal 
except poaaihly, the camel and the elephant, 
it can be truthfully said that Professor 
Loomis not only knows bow to tell a plain 
story but has a real story to telL 
In each of tbe works mentioned above 
there are a few aJipa, but they are compara 
lively too trifling to mention, in view of the 
general excellence of the real 
* * • 

A New Springfield T^e$copa 
MourUing^ Large Siam 
Those of the tunateur teleicope makers 
who have taken interest in the socalled 
"Springneld** type uf mounting for tele- 
scopes iiBving a fixed eyepiece, will doubt 
lem bn further intne^tted in the telescope 
of that type rrcrnily constnictcd by DnniJd 
Aiden Patch of 38 Crescent StreeU Spring 
&eld, Vtrmuni Afr Patch b a new Inltbte 
of the 'Telescupe Makers of SprlngEcldL* 



MVi Patch owl Us largw SprlBcflald 
•qnatorlal noutl^ 


A photograph of hb telescope b leprodiioed 
in these columns. 

For the beneflt of those who have not 
already become inoculated with the "bug** 
of amateur telcacope making, an expbnation 
of thb type of mounting b in place. The 
light from a ilar paasca down the open tube, 
and Is reflected up sgaln from a mirror at 
the lower end Due to the concavity of this 
mirror, tbe light rotuma as a cone which in 
the present case would reach a point about 
even with the open cad of the big tube. 
However, in thb type of leleaoopo g amail 
prism with a dUgo^ face b rigidly sbs- 
ponded Inside of the tube, in line with its 
axlo. Thb prlam luma the oone of light at 
right angles. A aeoond prism phesd di- 
rectly bomath tbe eys pi soe tube (WUoh 
shews la tbe inuMiatloa), r aes f m g and 
agdtt tuna tba dInJnIridag aaaa ol nyi 
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fUnotlr Uw «3ra of tbo obacnrer 

Tbo virtM of tUo orrtoiioiiMn that no 
maltor wfatt tbt pooitlon of tho tabs, the 
prkim Md tbe.hiiiife of the aliir to the eye 
of the obwnrer wiiboat forcing him to con- 
tort Ue body like on ocrobot. He ia olwoyi 
looking comforubly down, mo If through o 
mioioeDope, Eiii type of mounting wu 
originated by RumcII W Porter of Spring 
Vermont, and eereral HtinfmctotT tele- 
loopee that work on thU principle have 
already been made. For eaample, one of 
tbe jBnaUer aln baring ■ alx in^ mirror la 
ibpyni on page 212 of the September Imuo 
of tbe SolettUfio American. 

Mr* Pkieh baa new completed a mounting 
of the eriglnal Spnngfield type but heavier, 
penjidriiDg tbn uaa of a ten-inoh or a iwelve- 
Inofi minor The aketohea on pagea 32-33 
of ^Amateur TelaaoDpe Making” ahow thia 
■in. Mr. Piateb poaed aa tho model for 
ibeae aketr.haa whra they were oriiinally 
nude. Hia preaem mhroir ia inohea in 
diameter, and Ita focal length ia 60 inches. 
The mognting la made of oaat Iron, alibough 
bronaa caailnp may be obtained. Tha blne- 
priats of ito larger aiie of Springfield 
mogndng ahow little Tarlatlon from tboae 
of tbe awallfir alm^ tbe principle being the 
Mma la eaefa eaae. The rod which exienda 
to tbi left earriea a ofmnicrwelgbt which 
could not be Included in the picture. 

NttmeroDi inqniriea ooncemlnf the man- 
ner of anbdlridiog the aatdng clrolna of 
■mall teleaoopea having reeobed the editor, 
it may be add that ordinarily, the declina 
lion drole afaould be divided Into aiiiglo 
degreaa and the polar or hour circle into 


place In the body during alcep la itiJl very 
limited, aayi Dr Hiditer Alilhiugh there 
has been almost no exprrlmrnial invoitlga 
tlun of sleep, It has been the lupic of an 
almost endless number of tbeuries and spec- 
ula tiuns SclentUia knew-' or railier liiought 
they knew— lluit the depth of rieep readies o 
itiaximum before the end of the setoiid Imur. 
and then rapidly decreases again to a low 
level, at which it reraalnn, with smull flue 
tuatinns, until the end of the sleep period 

have all beard slaiemenKi Kimilar tn 
the above, but Dr Uichier rharactenzes them 
as fallarirA When the testa from which this 
fallacy took growth were made, years ago, 
the Bubjecis were constantly under a atrain, 
waiting to he awakened, and accordingly the 
sleep was never oornul Dr Richter avoided 
this factor In his experiments. His records 
were obtained by measuring tbe resutance 
nffered to tbe paaaage of an Imperceptible 
galvanic durrent from obe hand to the other, 
using special iloo electrodes, covered with 
paste made by mixing kaolin with saturated 
unc sulfate solution These can be easily 
atuched and removed, usually without Inter 
rnpuug sleep. The instance was measured 
with a string galvanometer 
By means of the equipment deacribed. Dr 
Richter demonatrated conclusively an un- 
uraally Interesting faet—that tbe resistance 
is li»ca11zed almost entirely In the skin of the 
body A puncture throu^ the skin with a 
needle, even the finest, redncea the reriatance 
instantaneously practically to zero Aa ahown 
in the graph reproduced, the resiatance meas- 
ured from back of the left hand to back 
of the right hand, remained steadily at over 



How tbe nerves control electrical resistance 


15-degree divisions, each of which is again 
subdivided lulo alx equal parts. Since the 
earth revolves 15 degroes In 60 minutes of 
daw, these 15-dcgree divisions correspond 
to one faDur, and etch of ibeir six part sub- 
dlvlalana correaponda exactly to ten minutes 
of tune. 

Mr Fateh's telescope U solidly mounted 
on a concrete pedestal but may fa« taken In 
at night He has run a duplex dectrto 
ll^t wire through a burled conduit to the 
pedestal, and thus he has light at the tele- 
scope whoa be needs it A telescope of this 
general size will magnify from about 60 
dlametera (oalng a one-inoh eyepiece) to 
120 diameten iusiog a nne-half Inch eye- 
piece) under atmospheric conditions obtain- 
ing in the east. In parts of the west where 
tbe atmosphere is not so haxy. a stronger, 
one-fourth Inch eyepiece giving 240 diam 
eten, could safely bo used Occaslonallyt 
thb tbe may be used in the cast 
• • * 

Sleep Teated EleeirieeUy 

Th*t the electrical resisiance of the body 
b markedly Increased during sleep and that 
the quality of our sleep may he measured 
and studied experimenully by electrical 
matfMxb. la tbe remarkable dbeovery made 
by Dr Curt P Rbhter of the Pin^ho- 
hblnglctal Uwntory at Johns Hopkins 
Haaplul (Baltliaefe) and described in tbe 
MnAi 1916, Froct4ini$ of the National 
AcUemy of 5efeeees (Washington) In one 
eege tbn omt ol deep automaticaUy imbed 
ibg altcttbdl mbtanoe of tbe body from 
lOADB ***** lo WIdilOO ohms. 

Out IrnsvAiIgs of the e h a itr * «Ueb take 


500.000 ohms from 12 48 rw to 1 05 pm 
At tbs insiant, a hole through the skin of 
the left hand caused a drop of 2SOJ)QO ohms. 
At 1 16 PH., a hole punctured through the 
skin of the other hand caused a drop to 
15,(X)0 ohma. 

Further experimenca on mnnkeyii. In which 
the nenrea to the hands and fret were cut, 
demonstrated that the Tesisunce of the palms 
of the hands and feet is dependent upon and 
U regulated by nervous impulses (although 
the backa of them extremities show no such 
rebuon) When the nerves were cut, the 
resistance Jumped from 40JX)0 ohma to 

990.000 ohms. 

Some people sleep lightly, others can be 
awakened only by a thorough pummeling 
Doth types were tested, with the discovery 
that the resisiance of the body b a true and 
corresponding lest of the depth of sleep 
That b, those that respond to slight noises 
with changes in breatbng, sighs and so on, 
showed low resistance during sleep Those 
who were oblivious to all dbturbances main- 
tained high resistance 

Awakening, however sudden, brings an 
Inslant drnpin resisuncr Dr Richter writes 
**Severa] similar observations were made on 
a monkey, which, while held in the lap of 
an assiaiani in a darkened room slept fit 
fully The resistance followed the change In 
sleep so closely that it was possible to Mate 
quite accurately, without seeing the animal 
at all, whether it was awake, drowsing, or 
aaleep, aimply on a bails of the reslstkuce 
readings.” 

Whh the typical true aebntlM'a caution 
ia tho ImerpreutloB of rendu, Dr Richter 
lays It b not yet knowa whathor In aloep 






Steel Sheets that Resist Rust! 

T he destructive enemy of sheet metal is mst. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion Keystone Copper 
Steel gives maximum endurance — a fact proved by actual time 
and weather tests For lasting and satisfactory service insist upon 

KEYSTONE 

%u^^resi^in^ Cobber Steel 

Sheets 


AND ROOFING TIN PLATES 



Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 


Keyitone Copper Steel gives aupenor lervice and nut- 
refliitance for roofing, siding, gutters, spouting, flathingi, 
metal bth, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corrosion is an 
important factor We manufacture American Bessemer, 
Amcncan Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold by 
leading metal merchants. Write nearest District Sales 
Office for particular information, and send for booklets. 


Sheet ^Products 

PIsck UhartB fbr all puwM, ApoU* 
suAApDllo-XsntoMUapavrHtwl 0*1 
VBalMd 8 hMta. 0 BlT«ftsadTiak Htmk 
Vorasd Uflolsa sad Iidina rradanu, 
■psoial ShaMB lor BUaplaa Aatamo- 
MlaBh«ata.ei«aiHeal Bhi«U.Sutvp aad 
Bobio Bbsata.Ban«l aad Xsa BtDck.otf 



^Products 

AmmTitmn. Oofea amd AiaarlMa OSmmwJ 
UrlabtTlnFlatBa,Ta8aavBTtB A i a rt 
can UId Btylo and Aaaiicaa Nustkodd 
lluofloa Tiraa Flatea. UV BooBbi Tls 
Plaua. mark PJau for all parpoasi 
KnaaiallBS Stock, Btova PIpa aad B 
(*o« Blooh. HpMlal itMplBf Btook. sc*. 


American Sheet iSl Tin Plate Compaq 

— General Officea Fnck Building, Pittaburgh. Pa 


HOnmot Saus omcica 

_ HswYork Pkllads^la 

Uinm BTAX» Brni. PsoDOcm Oo NawT 


PltWmrak BeLMi* 

lawToik Olw 

■IMlvw P auap Bvavai imb raoovm Oo.. San Pramolaaa. L» k nia lsi. Povtlaad, BssMl* 
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in your steam 
heating plant 

and save % qfyourjud 

pjOFFMAN No 2 Vacuum Valves 
^ save fuel because they keep air 
out of radiators Without a single 
change in piping or boiler they con^ 
vert any one^pipc steam heating 
plant, new or old, into a vacuum 
system Radiators heat quickly and 
stay hot longer These valves revo- 
lutionue steam heat. 


Test a Hoffman Vacuum Valve 
on your worst radiator 

NuTlCB how quickly this nuliator haata 
and how long it itaya hot after firea 
arc banked You can secure Hoifinan 
No Z Vacuum Valves at your neigh' 
borhood Heating and Plumbing Shop 
Learn more about these wonderful 
valves Send coupon 
for sn intensely inter' 
eating book **Locking 
the Door Against the 
Heat Thief 




OFFMAN 

Ymcuvm 

Yaixes 


HUFFMAN RPBTIALTY COMPANY. INC 
D*pt T 1 21 Wut 4Sth Btrc«t, New York City 



Noaw „ 

Strttt 

CUj Stmu 


ve deal with an Iniemiptlon of the aenons 
impulses, or with the effect of an Inhibitory 
pmern The results uhlained with the skin 
of the hock uf the hands varied with the 
pcrwni under test, and this suggests that 
lliere arc two kinds uf ileep, s quiet, relaxed 
sleep, and a strained sleep with mttscular 
activity • • * 

fn Fond Memory of a FaiihfMd 
Pair of “Pufili” 

How a prospector made ■ canoe out of 
Ins own trousers, and, truiitcriew, braved 


lings tied together with grasSi Over dda 
framework wai stretched s aort of patch- 
work or **Joseph'a (amI," oonsisUng uf ibe 
following ona san'shade, one **parka," ons 
pair of overalls, and one pair of undcralls. 
Three sondry garments and fabrics were all 
sewed together and then daubed with cari- 
bou fat in sn effort to make them water 
proof The resulting slieet was then attached 
to the outside of the willow framework. 

In tills sliaky craft the plucky adventurer 
started on the long trip down the notononsly 
turbulent Sheenjak River 



Faced with the alternatlva of starving If no transportarion faelllly could ho 
found, a handy prospector conslmcied ihk canoe, Faith* Hopm and Chindly, 
covering the frumework with numerous cotcrus** 


the incessant torments of the Indefatigable 
arctic mosquito, in order to save himself 
from aure starvation, ia the amusing account 
sent us by a reader from Alaska 
Last summer this young iDinJng engineer 
set out from Fairbanks, in the interior of 
Aloska, for ■ prospecting trip In the heart 
of the Arctic Mountains, several hundred 
miles north of that fax flung center of civ 
ilization The upward trip was made by 
oirplane, motor boat, canoe and raft, as well 



This view of Faith, ftopm and Charity 
shows ihe interior and the construc- 
tional details of the bcMt 


as With the aid of Tndisn packers and mala 
mute dogs 

After several weeks In company with an 
Indian chief and the four dogs, prospecting 
fur gold in the long range uf mountains tlist 
Inirdira the Arctic Ocein, the *'gruh” supply 
of tlie pirtv gave out If they were not 
soon to starve, a liasty return must be made. 
Not wishing to sacrifice their valuable dogs 
for food it was decided that the Indian, with 
the few remaining pounds of food, should 
r* trace the journey on foot aa far as Arctic 
\illage. Tlie white man would attempt to 
go by water, and since it would be a down 
river journey, he should be able to do with 
out much food. 

But bow to obtain the necessary canoe? 
Boat making maierlala were not to be had In 
this barren country Yet a craft of a sort — 
not beautiful, not eapeoially aeawortby^was 
hastily mads 

The ribs and strakes were of wlUow aap- 


After many days of peril and prlvitlon. 
Slid especially of constant, trnuscrlesa battle 
against the innumerable IwnJea of mos- 
quitos that infest the far north, the hungry 
prospector finally reached the Yukon and a 
civilixed community For the moat part, be 
rays, he was clothed in a black be^ and 
a head net 

Food ivas Ills second request, his first 
was for a pair of “pants." 

* • • 

Oranget Make Bonet 

Why is It that modern, Intelligent roothmi 
feed their children orange juice’ Because 
orange juice contains noteworthy amounts uf 
vitamins, A B and C The lack of vitamin 
A leads to rickets and a lowered rndsUince 
to tuliertlc and other infccUons. The lack 
of vitamin B leads to the disease knt>wn as 
beri her! A deficiency of Vitamin C leads 
to scurvy 

Work performed at the llniversity of Chi 
cago last year showed according to the 
Journal of the Amencun Medical AnociaUon 
(Chicago), that children who were fed sup 
plemeniary tchuol hour meals which include 
oranges gained in weight to a far greater 
extent than could be accounted for by the 
value of the food fuel derived from tl^ 20 
to 23 ounces of unsirained citrus fruit juice 
administered daily 

It was noted that calcium assimilation woa 
decidedly benefited when oranges formed ■ 
part of the diet, the increoied retention bein/i 
contiderably greater than the calcium in the 
oranges (Calcium is a bnne-fornung ele- 
ment ) The Incresse of phosphorus reien 
tion was even mure marked than that of 
calcium, more than three limes as much 
pliosphoTua being assimilated when orange 
juice woa added The magnesium retention 
was also increased 

Wliat, thrn, la the significanre of these 
remarkable statementa. which on first thought 
do not even seem reasonable? How could 
more calcium, phosphorus and magnesium 
be assimilated than the orange itself con 
tainap There is some as yet unknown or 
half understood effect which the vitamins 
produce, by which, in their presence, bone- 
fonniog eloDCDis may be abeorbed from 
other foods. Various theories have been 
advanced to explain this, but these should 
possibly not be advanced outside of medical 
joumsls at present Until more definite 
knowledge of the causes la settled on we 
must rest eontent to know«tha fact, which la 
andeidahle, that orange joioa does greatly 
old bone formation. Also that without 
oranga or aome other food ooDUlnliig vita 
min A, no amount ol cakdaiii atofing Is 
effective, 




Make a real shop 
in your basement! 

This handy Parks woodworker ia com- 

f ileie shop equipment In Itself With 
t you can do all sons of cabinet work 
Make toys, furniture, radio enblneta — 
anything. Built for close, accurate 
work, yet amall enough to fit hi n 
corner of your bascmcot Operatea 
from light socket Has motor, rip and 
cut-off circular saw. Jointer, and band- 
saw. Add lathe and ahaper at slight 
extra cost A real maohina Ideally 
home use 

Send far drcaler 

1W Parb BiD Bcailif Nactht Cff. 

laniCMwitau at.,cieshuMf,Ofcto 

Om*i hMF M ima Hm ^ CM 


PARKS 

WOODWORKING MACHINLS 
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Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communication 


Conducted by Orrin E« Dunlap, Jr. 



Tbk li Ae foar^nba f eoeive r dcEffiitHl to be need on Rend Fonek*i lU-fnCed 
attempt to from New York to Paris 


Dirigible Helps Radio Calibration 

EmouimiTa conducted with the dlrigjblc 
Lo$ AngeU$ when flying along the AtlanUo 
coast hare shown that this type of aircraft 
is mluahle as a meant of calibrating radio 
compass sutlons. The dlngible Is bctier 
adapcrd for the calibration of the radio 
direction finders than airplanes, according 
to the Nary Department, because ft is 
steadier and can maintain flight for a 
grraier period of Umc, at redurcd speed if 
necessary These factors increase tbo effi 
oiency of tfae radio calibrations, which con- 
sist of ohecldng the direction from which 
the radio waves come against an actual 
visual bearing of the compass station uken 
at the same instant A s^ra of the radio 
and visual beanngs are plotted and from 
this data the error of the oompasa on every 
dogrcD around the circle Is computed. 

The big airship conducts the calibration 
testa by flying around in circles within a 
IS-mlle radius of the direction finder The 
radio cumpasa coil is at the center of the 
circle. The transmitter of the dirigible Is 
operated continuously, sending a series of 
tfeu and dashes, while an observer at the 
oompaM autlon records the time of trans- 
jniasion and the bearing. Another ubaerver 
la BtailoDed dose to the ouropass coil or 
antenna. This man ukea the visual bearings 
of the airship and from the two sett of dau 
obtained by these ohservera, curves are 
drawn which reveal any errors of the radio 
compass. ______ 

More Povrer for WLW 

An order for the first 50-kUuwatt broad- 
casting equipment to be manufaclnred by 
the Western Eleetrlo Company has been 
planed by the Croaley Radio Corporation for 
use at station WLW, Clnoinnatt, Ohio The 
management of the station reporu that the 
tyaosmltter and a new fireproof building In 
iHlich it win be InsuUed, will cost about 
flSfhOOO dollan. This instalUiion wlU rank 
Wi>W among tbe moat powerful bmadcaaiero 
In tbe oonntiT* Two other 50-kUowatt seta 
are fai opemiion at Bound Brook. New 
Jeteey. and SdmieeUdf, New Yoilt 


Radio in Spain 

RpMrra from Spain Indicate that the out 
standing features necessary in radio sets in 
that country are selectivity and ability to 
lune-Jn dhuant suuons. The Madrid station, 
the most poverful in Spain, is tuned to the 
392 meter wave and London is on 365 meters, 
so a good cnlenon of a receiver u Its 
ability to tuue out Madrid and pick up 
l.on(lon without any interference Bourne 
nviuih is another iraiwmjtter close to Ma 
dnd*s wave. It operates on 385 mrtcra and 
It rrtjulris a good receiver to separate the 
two Btaliuns. 

Tlie S|iani8h sets one tubes msiiufsctiirrd 
in Spam and known aa ^.asuihi** detectnra 
and amplifiers The Dutch make of PhlJ 
lips tubes ire also used in Spam 

Ninety-five percent of the radio apparatus 
UBod in Spain is imported from Lngland, 
Germany and other sources, aceording to the 
Secretary off tho Spanish Wireless Assocla 
tloo. 

In developing a broadcasting system, 
Spain seems to be opposed to one built 
upon American, British or German lines and 
the popular slogans of radio fans are re- 
port^ to be, '*No monopoly.** and “Freedom 
of Broadcasting.*’ 


New Project for Radio 

Tuk British Broadcasting Company has 
foimulated a plan, which has enUated the 
Interest of the Royal Colonial Institute, for 
Inier-empire broadcasting of education and 
eoterlalnmcni, through a chain of wnrld- 
vride radio sutions, which will reach an 
audience of 400,000j000 people 
According to Major Gladstone Murrsy of 
the British Brosdessting Company, the con- 
templated system would involve sn expen- 
diture of 3,000,000 doILsra which could be 
raised by Inducing all the oeniulluent parts 
of tbe ^pfre to adopt the English system 
of paying for receiving llrenscs. 

liie powerful transmitter at Daventry, 
England, U mentioned as tbe aurtlng point 
with Moncton, New Brunswick. 2,440 miles 
away os the first relay station Other Ca- 
nadlsA broadcaatera, aided by land wire re- 




liere*s the most 

i 

economical “B” battery 
ever built for radio 



In the production of 
Heavy-Duty Radio “B” 
batteries Eveready has 
established a new stand- 
ard of “B” battery life 
and economy. 
Eveready Heavy- 
Duty AS-volt “B" 
Batteries Will outlast 
any Light-Duty 45- 
volt “jB" two to one 
regardless of the 
number and kind of 
tubes used! More- 
over, though lasting 
twice as long, they 
cost only one-third 
morel 

To cap the climax of 
“B” battery economy, in 
Eveready Layerbilt No. 
486, Eveready has per- 
fected a Heavy-Duty 
“B” battery of uncqualed 
endurance and depend- 
ability — positively the 
most “B” battery in ser- 
vice and satisfaction its 
price can buy. 

You can make no mis- 
take in buying Eveready 
Layerbilt No. 486 for 
any set using normal 
voltages (45 to 135 volts) . 


You will be buying the 
utmost in “B” power de- 
pendability — the great- 
est “B” power operating 
economy — D. C. (direct 
current) in its purest 
form, which insures 
pure tone quality. 

With colder evenings 
at hand, radio recep- 
tion is vastly improving. 
Equip your set now with 
Eveready Layerbilt No. 
486, the greatest “B” bat- 
tery ever built for radio. 

Manufmeiured mmd gumranterd by 

National Carbon Comfavv, Iiir 
New York San h rancisco 


CuBdlan Vatlonal Carbon Ca, LlmllnJ 
Toronin OoLario 
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At last — 


Professional Movies 
with the Ease 
of “Still** Pictures 


T he wonderful new DeVry motion picture 
cuncri iur untteun taket riKtly the wine 
kind of picturei ai the profewioflaU do. And 
yet, It II an aimple of operainm, to handy and 
10 compKt, that a child can take piciurca with 
It In every way it la |iut u cuy to uae ai the 
"Hill” cancraa. Zt hcddi 100 feet }S m/m film 


PeVr y 

MOirtS CAMSIIA 


Ic remained for tlie famout DeVry Corporation 
to produce thia atandard theatre aiae film, auto- 
matic profeaimnal movie camera, for amareura 
at the amaamg low price of $110 00 Con- 
■tructad of fineit micrnali, it will lui you • 
lifetime It will give you profemooal motion 
piciurci which you can preaerve. A ipccial 
auioreaiiG lock permit! you to get into the pic- 
lurea youridf whje the camera continues to 
record automatically! At lait amatcun can take ' 
actual motnn picturn which can be ahown in | 
motion pictura tliratrn schonla, churches— | 
everywhere that real motion picturri are ahown 
-^and in the lutmc a« welL Here u the only | 
motion picture camera for amatcuri under 
$300 00 that uKi aianJird itu film like pro- 
fctitunali uae Now you can actually pmerre ' 
fur all tunc, chcrinhw-J icenca and abtioni of dear 
onei — AND HAvr paiNxa 
HAnE 1 os vous run niis 

ANU StLATIVLt. Vlth thll 
new DeVry you can make 
as many pnnti u yon want 
and piwrve the negative. 

1 hat u s hat profninnaU do. 

NEW FREE 
BOOK 



You thould know more about the wonderful 
progrni uf mocion picture photograph, hy ama- 
uun We Will gladly iciid you bkl I and 
without iihligitinn, nur beautiful new book 
"Nriii /er/i oh Ana/ritr Mo/jom Pii/itre P/to/og^ 
rtphy* Merely fill out the coupon Du it 
today Learn h'lw easily amateun can mailer 
profeuKinjl phirtogriphv — how they, too, can 
tike standard ii/e mutmn picturei not only for 
their own plevurc hue for immenae extra cam* 
Ingi aa well Mail coupon nowl 


r 


DeVRT CORPORATION 
1 1 1 1 Center 'trret Depi II M 
CJiLa«D, lllliioU 

rl»M send me jmr nra hiH k New Fail* <mi 
Ametein Mothm Picture PrKiM.Krpphv 1 under 
Mend this pUcea me under no obliaauon. 



— - - J 



Mareoni'a nciv recording re cal vcr. Thia act. lued for hlfli-tpMd wlreleM, la both 
la uaiu. Top row from left to richti cilractloa flaoer, taalac malt* ooalrol 
peaol, oacIlUior geacrator and low-frequeney filler. Hm lower row, left to righit 
aeerch eoU, two falgk-frequeoey filtera, hlgh-freqoeeey amplifier aad d et e e lee aa^ 
dlrect-corrent bridge. Five aamlels cover waveleaglha from 450 to SOjOOO aietera 


laya, would carry the programa acruv Can- 
ada and at the aame time radiate them Into 
apace for Canadian lisienera. At Vancouver 
the progranu would be flashed to Australia, 
and from there to Colombo, Ceylon and Cape 
Town, South Africa Colombo would be 
need to oend the faroadcaata to Bombay, 
India and Malta, tbence back to Keaton. 
England Eight bigb-power atatlona would 
be involved in the project, oa well oa eight 
apecial receiving atationo, alz repeater ata 
Ilona and local broadcasting otationa in the 
vorloua countries. 


For Greater Safety to Shipping 

Eleven new radio beacons will be ready 
for oemce by June 30, 1927, to protect ship- 
ping along both coasts of the United States, 
the Gulf of Meaic-o and the Great J^rs, 
according to information given by the l>c 
partmcni of Commerce to Dr Frederick A 
Kulater, Inventor of the radio cumpaao. Tho 
Kulsier compou is used on ahipa in cun 
junction with radio beacon atatlona to gnu 
accurate beorlngi without dopending upon 
viRihility. 

The United States Governmenl is now 
operating 27 radio beacons, wliicb is more 
than the total of all other foreign countriPH 
Nmo stations ore in use along the Atlaniu 
seaboard, nine on the Pacific coaet, ocMn 
on the Great Lakes and two on the Gulf of 


Mexico An additional Hora an awaUlog 
the appropriation of funds, 

Tho beacons soon to be placed In tervice 
■n the Stratford Shoals IlgbtboiiMi, New 
York, Winter Quarter Sboals UgbtiUp. 
Virginia, three In Florida on the Gnlf ooasti 
three in Michigan and one in Wlooon^ for 
the Great Lakes and two nlong the Atlgntlo. 

ApproxJDMiely 900 American paosenger 
and ' naval veosels are equipped with the 
radio compass and foreign aMpa are rapidly 
adopting the direction finders. Tho Kolater 
Gompsas was first uaed on a passenget ship 
In 1922. 


Radio Equipment for PreM Club 

A srsaAL committee has been organised 
to plan and superviie the installation of 
radio equipment in the new 11-slory, 10000, 
OOO-doIUr National Press Club Building at 
Washington, DC It is planned to “pipe" 
music and talka to vsnoos moma tbniugh 
out the structure so (hat press correspon 
dents in the building may follow news 
events, such os t speech by (he Preudent 
of thn United Sutca. the proceedings of an 
important dinner, a dedication or other func 
lions. 

A radio central will be located in the club 
proper, which will occupy iKe two top floors 
and from that point programs will be routed 
to loudspeakers or headphones m the mom 
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ytw)NMay9, 1926,higtory wii 
rngde— American hutory — 
World hutory — undying higt^. 

Lieuc. Coounander hia 

featlw acroM the 

top at the worldL tdda anocher 


R«lio went iloobfer radio hae 
beepme Vital to toe livea and 
juo^ of fcapl of ci i and adven* 
turera, BurgcM Battence went 
alofiL abating the fitte — during 
the fi^rduupa and the dory or 
Commander ByrdL the Detroit 
Artie Expedition, and Gape. 
Donald Ma^dillan. 


It Is Mlaanily rimifleant that In i 
gjoriooa arismpba osAomacaA i 


and thsif toob waa tbs fcti of dM Ptfvival ol 
dw itMiL diat tlw aondoid pfodnoa of the 
Bunsw Baocry OHnpmr wen aclscwiL 
used and **Girrkd on' Bodw sansm e ana 


BuXQBU BATTetY CoHPAMY 
oossaai lAi.aa OwicMBi Chicaoo 

^ C —s rfl i FmmHm md Maw i 
fi Nlm«> hiu wd WtaaKg 



BURGESS 

RADIO BATTERIES 



.5utt 


NnreoBl*a floetlag Uh or n to ry. The wnBteowa biveator of wirnlm doaa anacli 
n tperim sa riti g abooid Us tmU Aolra 
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1^ ■qu«ML 1^ ^lanorad 


^ - eonaUta of ■ keyboard of 26 keya. 

wkiekf wbni p w i ed , eaitaea m wmemum lobe Co oaeilljice aC a deabw 
The BBoale b aald to be clearer than the tooca of a flute becanae there 
ne Inatmment b Inatalled at WR^hT 


club rooBia dining room or Udiet* ixiocii. 
Ad cxperieocad operator will be In charge of 
the equlpmeoL 

Faoilltiea wUl be provided for microphone 
conneotiona In caae it la daired to broad 
caat notable events from the club. 


Vflluoble Franchlae 

Sakukl Pick aid, chief of the radio scr 
vice of the United Statra Department of 
Agriculture, after a lU,000-milo tour cover 
Ing the eaalem half of the country, during 
which time he visited many bruadcasling 
atatlena. aald that he believed every college 
with a ladiopbone transmitter aixl a good 
wavelength baa a million-doltar franchise. 

Mr Pickard said that he lamented tbe 
fact that many insiliuiions arc pulling less 
money, tkonght and talent into thtir cullrgu 
sutlont than they menu lie pointed out 
that In thia new endenvor. tht college Is in 
competitioa with broadcasten spending brge 
sonu of money for talent, and that if the 
■gricuUural ogenrica eapect to i-ompetr fur 
ibelr ohare of the “countless nulliona," they 


dare not bore the radio audience with medi 
ocre programs He said that for effective 
eitension work, the programs must be di 
rected away from academic lectures toward 
the dramaUzaUun of facta. 


Reviaing a Formula 

TkSTfl are being conducted by the radio 
divlhina of the Bureau of Sismiards in an 
attempt to revise the constants of the Austin 
C.oh< n transmission formula, which wan 
evolved 10 measure llie clecinc held pro- 
duced by radio oignals over long disiancoi. 
The expenmenlB are being made with tbe 
liope of obiaiiung more correct values from 
the applicaliuii of tho formula under present 
conditiuns and at greater diHUnces 

Observations made in rcrenl years reveal 
that the formula worked out several years ogti 
gives ton luw \alucs for signal strength 
There aro difficulties aUending the expert 
menta because of the many dloagreemenis 
in the moBaurements of different observera, 
especially at dutoni when the sig 

nola are feehle 



Tiw Bpfau mt Sluiflanb has HaataDil thb porUbla ndlo beMon for eallbrailaa 

dkMlgB flaflm ou board ahipa. H b a mfiiiatwa broadeoMlag atatloB that mm 
km ti’aaapoflad froaa p f aao to plaoo 


LOWER FIRST CX)STS 
LOWER INSTALLATION COSTS 
LOWER MAINTENANCE COSTS 

^itk ffeater 

HEATING EFFICIENCY 

toith the 

VBNTURAnN 

W TRADE MARK 

METHOD OF UNIT HEATING 



write for details or ask 
your heatlna contractor 


AMERICAN BLOWER COMPANY, DETROIT, MICR 

BRANCH OFRICBS IN AUU RRINCIRAL , C/T/BS 
CANADIAN SIROCCO COMPANY, UUITED, WINDSOR, ONT 


American Rlower 

v»»rrmTmo, MKATism.AiM cowiMTiosniwiL Darrwsa.B»«»ciiAWicA^ pssAW 

■r^^BBPliwJaatuMra a# all ^iVpaV ol Atr-HanclUatMl^ iqulpowai — — ilase liof 
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211 

Different 

Kinds of 

Industries 

St Louis has factories 
in 211 different kinds of 
business Almost every 
line of manufacture is 
represented Only eight 
per cent of the city's in- 
dustrial force IS employed 
in Its largest branch of 
industry 

This wide diversity of 
industries acts as a con- 
stant balance and makes 
St Louis strong iij times 
of business depression It 
assures stability of labor 
and jinKluclion 

The wcst^^a^d trend of 
indu‘'try by vihich mod- 
ern business IS moving 
bwinl the center of the 
country has resulted in 
196 new induetriee com- 
ing to St Louis in the last 
SIX years The central h)- 
cation of St Louis makes 
It an economical distribu- 
tion point Your factory 
in St Louis would have 
an idvantage over com- 
pLlibirs n(jt so fa\orably 
located 

Send for our booklet 
• Why St Trfiuli Gruwi” 

It tcllfl the full itory 

Address Dept 24 

»iG 0 llb 

CHAMBER or COMMERCE 

siiouii u 1.* 



OoBrUf IU«* AMatW 

Ease of tonlnf and ample volnme of r ep ro d need voice and mnsic are the ont- 
slandlof featores of this type of radio rereiviBg set* The ceatrallaed tuBlna coih 
troU now so popular are louled In ihr renter of the panel. The loadupfaltar Is 
of the cone type and Is Bluiwn on the small table to the Immediate left m the set 


Die-cast Condenser 

A coNDENAOi uf new design made by the 
die-csst metliod, with rutor and stslor blocks 
built as two complete sectioiiB forming ihe 
main structure, has been Introduced by tlie 
Unicontrol Condenser CorporsUon 

An ncrursie and smooih surface is ob- 
Uiiued by the use of an alloy of aluminunit 
cup|»er and sibcon Tito straight lino fre 
quenty effect is made possible through 
tapered rircular srgmtnia without ibc usual 
offset plaieft, winch arc generally uacd by 
other numufacturera to gam the same rcsuli 
The complete condenser consists uf 12 parts, 
the bulk uf which are about one half of ulher 
enndenaers of the same capacity The inter 
Iranng plaira rolalo paralicl to the axis of 
tin condenser 

Tlie shaft is uf novel consimclion and 
cone bearings liave been substlluied for ilio 
cylindrical bearinga usually used In variable 
enndenaers Uiic of Uic bearings Is uf the 
senii floating type, held under spring tension 
tu Lumpensatc fur any wear on the bearings. 
The engineer who designed the inaixuineiil 
puiols uut that the main advsniages of tlie 
condenser are durability, anti no “end play** 
or “side play** when the dial Is turned, no 
mailer how long the device is in service. 

Broadcasting Maps 

Trsts being made at the United States 
naval radio ttation NAA, at Arlington, Vir 
ginia indicate that ere long weather maps 
will be iraniniltted by radio lo shliia at sea 
The wexihcr charU furnished by llie Weather 
riureaii are radiated into space in much the 
same way that radio photographs are broad 
cast At the receiving stations, an ink slylua 
operating in connection with a cyllndneal 
tlrum irares the lines of the map on a 
blank slieet of paper and the completed pic- 
ture shows the isohars, bammetric highs and 
lows and other information that la generally 
found uu weather maps. 

The syslem is the invenlion of C Frencia 
Jonkina uf Washington who is noted for his 
experimrnlB with radio motion pictures and 
television 

Tlmw Conducting recent teats explained 
that, to roedvo tbe cfaarta, ships most be 


equippi'd with railJo*map receiving instrn- 
ments. Lack of dark room faclbUcB on 
board vesaeli, neccasary fur radlo-photog 
raphy, is the reason why the pen and ink 
stylus process is used for broadcaaung 
maps tu sailors, according to the experts at 
Arlington 

It now requires about 45 mlnulet to trana- 
mit a complete map but it is expected that 
the perfection of the procesa wiU reduce the 
time required to about 15 minutes. 

Automatic Control of Transmitter 

To avert inlerrupUon of program service 
resulting frum break-downs in tbe apparalum 
the aulumatlc operation of a radio irans- 
mlucr has been developed by engineers at 
station WLY, Schenectady, New York An 
ingenious system of 15 relays, operated over 
three lines between Uie control room and 
the traniimitler, govern tbe apparatus which 
IS a quarter of a mile dlslanl There are 
also Interlocking relays which automatically 
control the flow of water used for cooling 
the high power lubes. 

A Mobile Tettar 

& W Edwards;, rodiu supervisor it De- 
troit, has an automobile equipped with s 
Kolster radio direction finder and testing 
devices which enable him to take bearings 
and locate sutions operating contrary lo 
government regulations. The car has al 
ready covered 15,000 miles and has saved 
more than 11,500 in railroad (are, acoording 
to Mr Edwards. The car oM $4,500 

9DOZ Awarded Medal 

C B Harbibon, owner of amateur station 
9DOZ at Dflllevllle, Illinois, has been award- 
ed the Popular Radio medal for conspicuous 
Bemoe where **profflpt and efficient action Is 
utiliied lo perform an esoentlal part in the 
alleviation of human suffering or in the 
saving of human life,** 

Operator Harrison seat .out an SOS call 
when a tornado wiped out Mnrphyaboro. 
Illinois, and surrounding territory in March, 
1925 As the result of the broadcasts from 
9D04 relief was rushed from Chicago to 
the stricken area. 





Twice every week 
throughout the year, 
Ships of the Great 
White Fleet sail from 
New York and New 
Orleans on Cruises to 
the enchanted lands 
of the Caribbean. You 
can plan on a trip 
lasting from 11 to 34 
days. And on every 
day of your Cruise 
you vdll enjoy excel- 
lent food, luxurious 
beds and that fine 
personal service 
which makes **every 
passenger a guest/' 
. . . and, of pa^cular 
interest — all shore 
trips, hotel accom- 
modation, railway 
Journeys, motor and 
launch excursions are 
arranged in advance 
for your pleasure and 
comfort — and every- 
thing is included in 
the price you pay for 
your ticket. Write for 
beautifully Illustrat- 
ed booklet and fold- 
ers to 


UNnSTmunOCMRAMY 

■mb U SattHT Hm. 
NMYMkatgr 
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'^Continued Service* Files 

PXPERIENCED sailors man the Navy’s 
^ submarines. Many are "continued aer- 
vice" men, as those who re^nllst are called. 

NICHOLSON Files mkht weU be caUed 
“continued service" files ror they have been 
“re>enlisted" by the Navy Purchasing Depart* 
ment many times for duty on our undersea 
craft. 

Our booklet "File* and What They WUl Do For 
You" telk more about theae uieful took and many 
intereating uaea for them. A copy will be mailed 
you on requeat 




^ - 


NICHOLSON FILE CO. 

ProvIdAHM, R I , U 8 A 


A File for Every Purpose 



BT ALBEK1 A HOPKINS 


1S,000 Hele<ted recipes and proc- 
esses useful to everyone 
* * « 

Nearly every branch of the arts 
and induHtrien ih represente«l 

It should find a place in every 
laboratorVy factory and home 
« * * 

|Mwtpaid, domestic 
'> 8*1 [Nistpaida foreign 
« * * 

Deicrip/iit fircular on rrque^f. 


SaENTlFlC AMERICAN 

24 West 40tli felrotl New York 








A Rcmluier froni the Paat 
Many parta nf thu cnuDlr> arr ricli in 
rtlica of Indian irthm that havr long alncr 
pa‘«^4Hl to iIk. **Uapp> hniiliiig grounda 
leaving only a few htallirtsd aumvorh to 
TPinind ua uf a ract llial uiirp held sway 
over thp entire United Slalta One of nur 
rradrra haa acnl ua anme infi rmalmn on an 
old dug-out tanoe« Ingethir with a pliolu 
graph of it Wr pnnt tbi IlxI of hia letter 
below and the photograph will be found 
ypproductd Jn thew tolumne 
tdilor StirntiSc AmcrRan 

The poll wIki wmK almut the up 
lurntd canoe on the lonely ahoie aiitl 
the immoneh it bruu|,hl baik to him 
would have iNrn drlighhd to find ihi 
old canof. hhown in the photograph 
which rnuld il ^pcak. would rrvtal 
many aeirtts of ihe lime when ita ownei 
■nnu n d akinned aborigine glided along 
the Muakegon River in purauil of a 
dfcr lit bad dnvtn into ita waleiv oi 
INTchanLe on hiF woy to the regulai 
pew wow at Maple Jalaiid iwciily inik** 
down the nvei 

Ihc old tancH waa f lund by three nw ii 
wito own land t n the river front two 
iiiilea lieliiw Newaygj Michigan They 
were digging, a log out of tlit bank 
when lliey struck tlie lanoe and cun 
iNiiiy prompted them to continue digging 
until they had it uncovered It m«aa 
urm 16 ft It long IV inrbca wide and 
acven inch«i deep on the inaide Made 
fniin Norway pine it la very rough, be 
ing favhiunH entirely with an aie the 
deep roarka of whiin arc still viaible 
It la probably between arventy and 
elglity years old and la in almost per 
fret pri ovation bring still servicraDle 
A cave m of the bank evidi ntly covered 
It and the wet sand preserved it iniart 
There la no doubt of its Indian origin 
Tile place where it was found la Vbi 
Mte of an old Indian village Before the 
war of 1812 then: was an Indian trading 
|Niat on Mnskegon Lake kept by a half 


breed Fremknian He made frequent 
trips np the nvrr and the aile where 
the canoe waa found was a favorite 
camping place Here there is a perfeu 
hor«e«lw bend in the river In the 40 a 
a trading post waa eatabliahed and soon 
a la^e Indian village clustered aronnd 
It The habitations ranged all the way 
from bark teptea to log ahacka 

U he n the lumbemM n invaded the 
country and began using tbe river lo 
float logs the Indian ahacka on the flata 
had lo be moved lo the higher ground 
further back Here ib« Indiana lived 
for many years trapping and making 
baakils wliuh they aold m tbe lumber 
towns that sprang up near by With 
the cooling of the farmer, the trapping 
grounds hi(anir drplrtid and moat of 
thi Imluna moved fartlicr north A few 
1 f their old hhacka alill remain hot of the 
laige Indian population only three fam 
iliea art left when the last of theae 
ahall liave pasiied away tbe old canoe 
will rimain for Uh future generations 
of white people lo miditale upon aa a 
meroento of a vanished race 

Hurry L Spooner, 
Detroit, Michigan 


Horr on the 5*5 d tam Uw v w Of 
We want accuracy hrat last and always 
and thank Mr MiMuhael for hia letter 
which arrived in the midst of the battle 
over the 553 controveny 
Editor Scientific American 
In the recent article on the 5-5-3 con 
troveray by C apt Dndley W Knox, 
there ore aevertl inacruncies whirb I 
cannot pass wntboot mentioning 
Capt Knox ataKs that the Bntiuh 
have only four coal burning balileahlps 
They have nine m Thundew, Kutg 
Cnrgr V, Ajnx Cetumnon^ figer 
(B C iron Duke Marlhorou^ Ben 
bou and Emperor of Indus, the first four 
of which will be replaced by the Notson 
and tbe Rodney nil burners Cap! 
Knox onmctly autca that the six Amn 
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IMt fkmm photftpvph mi Hchtnlog was aobmlltod hf one of onr readrm. 

vrrtlcnl flaalw* irareltid upward, not downward 


loan Hhipa carry Irw reaerve ull, bui than 
they have a K^eait^ luirmal coal rupply 
than cormpoiHllnji Bnttnh unltn. 

Now as lu ihr matter uf bulgr*. 
Special appUanrea would have to he 
omkI to BOift (lir oil or water quickly 
and that would have to be done bmp 
in advance ai at preaeni the ml could 
not be ahlfled from onr tank to aimtlirr 
fast enouph to meet a sudden cmrrpeni y 
In battle and to add llirae appUaners 
in advatice would be contrary In the 
apirit of the Waahinplon Conference, bv 
which llie maximum elevation of the 
nna was ondervtood to be aettlod Even 
If fitted. It wonid not be a very great 
advantage, as speed would be lost and 
speed is everything In a nHiilrrn action 
Ve/y likely a targe qiianllly of ship s oil 
would have to lie pumped overboard in 
llila operation 

Capt Knox first counts tho *^i«n 
FUaDeiha** as hllstrrcd shipa (because 
they will be In the near future), then 
later credits them with a superior apenl, 
vlf 

*Tbc nine fast British ships,**. 

Four hr rorana. of courae to bf the 
battle cnilsers, and the other five I prr 
lume, he means to be the ‘"Quren Eliza 
betlis" If fitted with bulges, ihnr 
speed would not be materiany greater 
than the other baltleshl|w, and would 
hardly be use^l In mnjumtion with the 
battle cmlserv. Except for the four 
battle cmlarrs, the British ships have, 
or will have, shout the same speed as 
the American •hint. 

The American Mttleshipa os a whole 
are newer, and better protected so that 
if the ala oldeat have certain faults I 
think they tre more than made up for 
la the other ahipa. 

Hoping to SCO more on (his subiect in 
your excellent magaxlDe T remain 
Yours very truly, 

R C McMIrharl 

BUaUkew 

In our May iaaue. page 326, wc stated that 
Mr J r Vredenburg was one of the Inven 
tort of t^>llopaB, a new organic glam which 
may be bent The following communication 
boa been received from Mr Vredenburg 
SefenUfic American 
CentleDien* 

I was today ahown a small article In 
your May haue In whkh my name was 
given aa Jolm Inventor with Dr Frits 
nllak of Vienna uf a glass aubsiliuin 
that win bmuL I do not know whence 
tfali Infonnatlon emanaiea. but would 
Hke lo point out that your mention of 
myself as codnventor la not correct, the 
Invsntora hedng Dr PrlM Pullak and 
Dr Kurt Ripper, both of Vienna My 
own timereai In the proposiilun is that 
of the iDVOntor’i financial representative 
J C Vredenburg 

tjghf hig flirlkes Upl 

MdM people, if asked to oapreaa an opln 
JoQ at to the direction in which IlghUtlng 
tntvab, wmdd answer that It goet fw the 
obpd to the ground In somo coaea. they 
wogld be rlgbtvbut h ao happens that often 
flow la from the gmond to 
rtto tflsdd. 'The foBowlng Idtter dnwa at 
ttoNltnrin tbb foot and dm write* of it wpa 
kimi andogh to f ofivard a phmiigrapli of a 


lightning sUirm Because it Is a guml one 
ami Interesting we rrpriiducx ii in these 
columns. 

hditor Siienilfir Amrnean 
Tho artiele on page 133 of your An 
gust number reminded me very much of 
the storms we get In this part of the 
cciuniry and of the damage they somr 
times do. 

Here is a picture taken of a lightning 
storm that passed hy krcderKk. Okla 
luima flic ixpusurc was for six miii 
Utrs. Tlie vertical flaHlirs in the center 
of the picture iraveleil from ilie ground 
to the cloud, not ilownward as Lh llie 
direction jii which miMl people htlleve 
lightning always travela 

Although the surrounding country 
woM Uunharded with many lightning 
hail and rain and wind Hloims during 
ihe month of July, Frcilerick gol but 
a few sprinkles all of the storms going 
around um sImiwu iu tins pholngraph 
Diniglas W Young 
OkUlsima ritv OklulMima 

About Road rorrogatlon 
Tin cause of nmd corrugation bids fair 
lo assume (he proporfioos uf a large sice 
controversy The opiiuoiu so far cipresiied 
differ from each oilier somewhat and in all 
cases, facu are citeii ihui at hrsi glance 
appear to he irrefutable rcmsibly the crux 
of tho wliole matter lies in the fact tliat 
there is more than one cniiM> for this annoy 
Ing fiirmallon found on some of oitr mads 
In some cases, with certain Lyftes of road 
surface, the iniuitaul action of auloinobile 
traffic may he tho sole or a coninbullng 
cause In other instances, the niellHxl of 
repairing the road surface may be iit fault 
la any event, several of our reader^ liave 
studied the situatMin and two of (lie best 
letters rernived to date are ripnoJiuiHl be- 
low Both uf ihesfl parties are firm in their 
convictions tlut road corrugation enn be 
traced directly lo one source but in both 
cases, the reasons put fnrth are different 
This is a question that seems to be of imme 
diaie inrerost to many of our rrmler^ and if 
a satisfactory solution can be reaclie<l, one 
more controversy will bo settled The first 
letter blames trafl&o for holes in the road but 
not for corrugation Tills reader finda fault 
with the metlMids of mad repair in general 
uae but offnta constructive criticism. 

Lditor, Scientifio Americaa 
1 was very much interested to read 
the Opinion of Mr R I. 0*NeiI1, of 
Nogales, Ariwna, as published In the 
September number, regarding the cause 
of the ’^washduiarH'' effect on gravel 
roads. 

Ill Michigan we have many hundred 
miles of trunk line highways of gnvef 
oonstructlofl, on which various forms of 
scrapers are uoed to maintain the sar 
facie I have mado some aiudy of this 
system of maintenance In this region 
and my concluslomi may be of inierest 
aa aupplrmcnting the opinions of Mr 
OTfeliL 

In wet weather modi damage la done 
by the pounding of high speed trafio, 
doe lo the **aiicqtMl hmnea^* of the 
surface caused by the onavoldaUa varia- 
tion in the qualltr of the pavel, but the 
boles tfaua forawd are Jrragular, both la 
slie and apanhii. Some damage of thia 



Never 


Stumped! 


Motorist* 

Carry a Basllne 
Autowlmc in your 
car and ufeguard 
your spare tire with 
rowersteci Aulow 
lock Both are 
made of Yellow 
Strand Ask your 
acceisory dealer 


Great atrenUtb und lonfi life are inherent vir- 
tues of Yellow Strand Wire Rope— the vir- 
tues that make for economy and the satisfac- 
tion that results from serv ice well rendered 

You can't stump Yellow Strand with hard 
work: nor with heavy duty 

The wire for this unusual rope is especially 
imported— andone strand is painted Yellow 
to protect you 

In addition to Yellow Strand Wire Rope, 
this pioneer manufacturer also makes all 
standard flrades, for all purposes 

BRODERICK & BASCOM ROPE CO. 

S43 North First Siroot. St. Loan, Mow 
fwii'm Ofne tmi Wmn^mmr TS Wamm St. New Yorh Oty 
W a ttm Offirw SwsttJhi fmtimwt St. LMb ami SmuI* 

Authonmmd Dmmimn in taB indus tr ial LacaBtims 


HdlowSuaiid 

WIRE ROPE . 


STEEL! 


HOW MUCH DO WE KNOW ABOUT IT? 


It a senorally understood that 
tiie (condition of the steel in- 
dustry reflects the economic 
condition of the Nation. 

* • * 

There must be a story behind 
any business that forms such 
an accurate barometer. 

ft * « 

Yes, there is, and J Bernard 
Walker, Editor Emeritus of 
the SOENTinc American, 
jdter conriderable original in- 
vestioation, got the story and 
published it in serial form In 
this magazine. 

SCIENTinC AMERICAN 

24 WcU FMtMh StiW 
NEW YORK 


Mr Walker's abffltles as a de- 
scriptive writer and his 
knowledge of the industry and 
acquaintance with those who 
held the story, made it an easy 
matter to write the "STORY 
OF STEEL”. 

ft ft ft 

After the completion of Hie 
series there were so many 
requests to have it published 
in book form that we finally 
acceded. 

ft ft ft 

Itisiustoutand makes an excel- 
lent permanent record of the 
"STORY OF STEEL”. 

THE STORY OF STEEL 

BuJ Bernard WaOter 

$3 13 poatpaM 
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T>on’t you think? 

It is hy no means strange chat men who want 
"something better" in cigarettes turn to Fatima. 
All things considered tobaccos, aroma, subtle 
delicacy, it would be cxtraotdinary if they didn’t 



yffbat a Vihah of a difference just a few cents make 


Lioonr ft Mvni Toracco Co 
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j^MIUniftMinUIMIMIMIMIMIMIU tMIIMIHIMUUHINUinMIMH^ 

Precaution 

Pays 

B EFORF invcATlnR your mirplus fumli, 
take the piveautloh of Kcklng the 
expert and conaervarive advice of the 
invctttnenc hiiuara and bankers repre- 
sented in the Financial Section of Harpers 
Magaainc 

Eliminate the Loss 
in Investments 

For after all good investment opportuni- 
ties predominate Caution, Care, 
InveMiflotion will reveal safe and proBt- 
able cnanncli for your surplus funds. 

The naanclal Article that afveen In 
cheNov Issue of Hariicrs MoaeiclM wUI 
help eolve your Invcstmeoc probfems. 

Harpers 

M A G A^Z 1 N E 

4f Efttl 33H Sir— t, Now York. N Y 


''WONDER” Cold Pipe eiidTiibiaff Benders 
Do Not Cimek, Flmttra or Crioip tko Pipe 

SI I leCOeWerti 

Rod aei RsOr CksfsSid 

_ 14SaM«fll«k& 

— - 

IOcu| 
IlMj 

nptBsoAac 
■srtlas Ce. 

31 fieri IL Isrisa, Bso. 



MEN WANTED 

U* mannfsrture Heui Tors and Hmlttfis. Na mies- 
manshlp nBess T T iMtiund SMesds sepplr siirt we 
r(M>pwfiia with In Millns soodLnlH bay Ihem from 
you. Wo pul you In luurli wUli the buyers. pDsrsnteed 
CBstJns forms irilfi miiipleU inittil funiljihed for simmly 
pr^ucUoii Ilf Toyis W*;*Hiaea, Aih Tmyis Hookfiids, 
sod other big all year aellera ^bsululnly no experfanee 
or imihlnory nacesmry No Huoatel pla«^ naectmL 

lDVt<iitnieiii puts TOO on mad to nHUMow. You dv 

the tnanufaclurlns and ws Uka cars of the aalllna 
Apt tuiineillateir If you want to handle hta MM whole, 
■ale nnlera now Iwlni placed Ktrlntly a hnetuHia 
propoiduon l^lakhl and InformaUou tnalM on 
requeal 

METAL CAST PRODUCTS CO. 

!•§• Beatea RMri NwwYosfc 



CHEMISTS 


t ats i e h iy ripp er a l w md CWa i iesk 

fiom UlitwntkHM) rnotilBhig • raqqiklG liar 
lm DO* nedy dntraAitlim. Bmt oa m rl|4 
nf B%r »hKh aIII be refUBikd oa Sn4 ia«lrr 
ha I9 no Of itKifc Wc an «|ait chcBiMn. 
npn ulty cm mrtlJlinT M y««ir 

iaii)4raia, laBdnilM uf Mbhl I«* id TnA. 

I nlv ufPari. Anm.ir 1n»l awl Vale 




WANTED 

A TRAINED MECHANIC to take 
charge of the production of an estab 
Iished staple instrument Automatic 
Machinery producing small mechanical 
instruments Only applications giving 
fullest particulars will be considered 
Walthom Wfttcdk Co. WfthhftCD, Mass. 


nature b obe osueed by the traSe la 
dry wniber, bm the ‘'wub-lMard'' effect 
IS caused aliDoet eniJrely fay the ■ermpen 
and thb b done in two ways. Fm, 
as Mr 0*NaUI says, bv the s^ag or 
chiiter uf ibe scraper blade and seeond 
bv ibe fact that the angle of the scraper 
blade and the direction of travel are 
■linoet never changed As, ^y after 
day, the acraper goes over the road in 
the same dlrrcilon and with the blade 
at the lame an^e, amall ridges are 
formed and aa tue wheeb of uie ma- 
chine past over these each trip, the 
bbde is raised and lowered, digging the 
commiions deeper until the "wasli- 
board" can easily be seen and more 
easily felt, the ridges eatendJng from 
the center of the road toward each gut 
ter at the angle of the acraper bbde. 
The regularity of these corrugations 
cauaet the lemble vibrallnn which b 
so annoying to the motorist, and so de- 
structive to hiB cor 

Thu tniuhle rsn be easily avoided if 
thp angle of the srraiier blade u changed 
«wrh trip and the direct lun of travel 
frequently rhangcH, thus cutting off any 
ridges ur ‘'humps" instrsd uf rising over 
them and making them larger Also, a 
form of “planer" having two or more 
bUdet set at different angles will pre- 
vent the formation of tbeae regularly 
spaced ridges. 

Roas F Hammond, 
Olivpt. Michigan. 

The second letter on this Interesiiiig sub 
ject blames the traffic for the road corru 
gallon Here it is. Is Mr Brodsky right or 
IB the solution put forth by Mr Hammond 
the correct onc^ Morr study may bring 
forth further facts, 
iulitnr, SrientiBc American 

The question of road corrugation has 
brm inuched upon in your magaxine and 
a correspondenl from Arbona lays the 
blame on road scrapers. In hu opinion 
the antomohilc hu nothing to do 
with it 

However the corrugations come be- 
fore the road scraper is applied and 
appear again after the road has been 
us^ for some time bv automobile traffio, 
so that obviously, that traffic must be 
held to account for (he deterioraiion of 
the road though the methods of road 
building and repainng may be faulty 
and Inadequate 

1 have corefully noted the changes In 
the surface of some roads in my neigh- 
borhood which 1 use frequently and my 
observations show that regular corruga 
lions appear most distinctly on light 
tarred roads with an excesaively thick 
layer of Ur, binding almost pulveriied 
stone. 

It 16 a well known fart that tar, or 
pitch, b semi fluid and the formation 
of waves, or rresU and dcpresainna, in 
It under repeated Impart m une direr 
Uon b very similar to those made by a 
Slone cast into the water of a quiet pool 
The element of time beam a different 
relation to the effect of impact on tar 
and the action of the wheels, after tbs 
initial crest has begun to form, is apt to 
change somewhat the similitude. 

A single nil on a honznnul road will 
■tart a senes of corruuttons along the 
entire length thereof Vibrations set up 
by the passing of trolley cars help con 
aidcrably towards the formation of cor 
rugations. u Uicy keep the surface In a 
state of instability, looaening the foun 
dation. 

The action of brakes on htlb Is re- 
sponsible fur irregular corrugallons due 
to tbe dragging effect on the aurface 
ur The ur Is thus heaped up most 
proDooDcedly just before street inter' 
seciloM on hills on the right aide of 
the road going downwards, whereas on 
the other side, that b, the right side 
goliw Dp, the surface remaina In good 
condition cunsiderably longer bnt grad- 
ually developa oorrugations of a reguUr 
character doe to the even aotion of the 
■teedy pull of ascending wbeda on ihe 
surface. 

My ohservationa tend to ahow that the 
worst damage b done to a toad by the 
braking action of motor vehicles de- 
scending bull at oooaidQrable speed 
Thb ap^ea to oU kMs of Murfoee, and 
b Independent of any mkhoa of oon- 
atmodon or repair 

Ai far oa toned roada are eoneemod, 
a ifn^ rat at right aoffea u the di* 
reoiion of heavy infic wUl toon dblort 



Which b But? 

To buy a sabsUnhsI Stewart Feoee, 
the hmAt of its juanfai^ protoebon n 


Ihefl 
fsca 

or isore through losses awl 

yonr ouUay. a xcip t a 
annoyance end expense 


It fectory, ^j^*^** 




Wide choice of designs of Iroa Fence or 
Chainlink Fence galvenized efier WNVing, 
allows tba selection of jurt what soils your 
needs. 


Let us quota you on yes 

TH mWART liOPM|^U COVAIIT 

MS eSBMrt BtoM. fltaBiMO, esia 

”7k Rbtf • GMrt hsa tae 




SAYI LISTBNl 


ACME PANTS MATCHERS 

D.M. AM. 10 W ■ — ~‘-t- 

BncUu rctmrm ptUgc wW b jpmI 


I-- n n / M F- N Ak OF V. I- '■» N 


?J VLOARS 


- AA A U t. A T KEY W K i 


DID YOU FINISH TOUR 
TELESCOPE TET7 

No troabln, wan thmroT 

You shouldn't have any trouble at 
the uutructiona in 

AmateurTdeRcope MBking 

arc very complete. 

But if >ou do have any trouble we 
are, as always, at your aervice 
We have just publiabed a set of 
aix STAR MAPS covering the 
entire year. They will add much 
to your telescope pleuurei. 

10 cents the set. 

Should your fnenda make any in^ 
quines you can tell them that 

AmataurTricBeope Maldag 

•ells at $2 00 pois'd and we will 
be very glad to flCart them on t 
moat enjoyable pastime. 

Thank You! 
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ProfeHor PlclurlBs*B fork trleaeope mouniln 


tb« whole Hirfaco, beclnnlng at llw 
rot and fonDing regular wavcii on a 
boriaonia] road On a hill, the two 
aldea wiU ahow djaUnctljr dilTcrent types 
of surface distortion as desenbed above 
Road scrapers have nuthing to do with 
It, thnuah they may bo criticised as 
road bmiding Implements and found 


road bo 
wanting. 


ding Implements and found 
G Brodsky, 

Vorcester, Massachusetts. 


Telaaeopo 

Down in the Island of Jamaica, forty 
miles inland on an elevated plateau, Pmf 
Wmiam A. Pickering Uvea the year anwnid 
la a home adjacent to hia astronomical ob- 
servatory, near Mandevllle. From this van 
cage point only a few degrees from the 
equator be can see far morn detaU of Mars 
a^ the moon than most of us whose higher 
latiiodes require the light from the planets 
to pass through many times mote of the 
earth's disturbing atmosphere. Prof Pick- 
ering baa ahraya been Interested In the 
amsteur astronomer, and now be oontrUmtei 
an Intereeting snggmtlon for a style of 
telescope mounting that oonducet to comfort 
during obaervatko. 

Editor, Sdentlhe American* 

So many amateur astroDomers are 
now constmcUng reflecting telescopes of 
the Newtonian type, that It is possUde 
that aoaw them may be Intereeted In 
■ form of fork mounting that has re- 
cently oecuned to me. 

A prominent advantage of the fork is 
that we never have to reverse the tele- 
scope la the midst of an obserrailon, 
whra the ebjeet la oroasing the rae- 
ridlaji, as k nwreasarr with the ordinary 
form of mounting, ilie very great in- 


form of mounting ilie very peat in- 
convenience of tne movable high seat. 


and the nulsaooe of the mtaling tube, 
in the larger sbei of Newtonian tele- 
aoope as ordinarily oonatrocted, should 
certainly be avoided if possible The 
former is particularly inconvenlem If 
we wish to observe objects south of the 
lenlih and near the meridian 
In order to avoid these objcctliina, I 
sacrifice at once that portion of the 
heavens in the immediste vicinity of 
the pole— possibly all that portion north 


nf dccUnstlim + 60 degrer^ Thin is 
about one-fifteenth of the whole heavens. 
Ihii would cut me off from observing 
two out of the live well known stars in 
Cassinpeia The northern pointer in 
Una major would also be eliminated 
The constellations of Camdopardus, 
Ursa minor, a portion of Draco, and 
Opheus would also be beyond my 
reach. Hut none of these are of any 
cohsequence, and I should leave them to 
other observrrs. J should (hen construct 
my mounting as Indicated schematically 
ip the aecompanying figure 

The length of the Icirscope could bo 
anything desired — as long as a refractor 
if convenlenL 1 have drawn the tube 
12 inches In diameter Tbe breadth of 
the casting of the fork at the end of 
the polar aaJe, C, Is assumed to be six 
Inch^ It might perhaps be narrower 
Tbe distance from this point to the 
center of the flat, F, Is 10 inches. The 
mirror is not shown, as it would be 
beyond the figure to the right Tho 
lipt from It strikee the flat, and la re- 
flected through the short declloatloii 
axle to the eye-pleco, £. 

Either end of thla axle can be used, 
and in order to do thla the flat is su^ 
ported by a tube A, A, A, A, which 
rotates within tbe telescope tube. A 
hole In these two tubes transmlu tho 
light from F There Is no need in this 
case of rotating the Uiu mirror One 
of tbe findera is shown at B. There should 
be aootber similar one on tbe other 
aide of ibe fork. The oounterpolse ring 
is shown at D, D 

The observer's height will not change 
graallv during the observation Other 
wise he will not move until the object 
oroases the merifUan, when be wUJ shift 
to the other side of tbe pier, carrying 
the eye piece with him. or using a 
duplicate one. For northern nhjeru 
wnm altitude does not exceed 30 de- 
grees be will have to look upwards at 
an angle 60 degrees or a little more, 
but this Is not unusual to those accus- 
tomed to the use of a refractor When 
the object crosses the meridian he will 
be looking horixontally 

For a long focused refleetBir It is pos- 
sible that a movable scat could be at 
tacbed to the pier With such a short 



S^taS uses DAYTONS 


For Western INstrilniior 

Tlw Kav-Brainisr Htasl t sst- 
Ini C s. sf Lm Aasslss Is tbs 
sbcIssIts msnsractsrsr snd 
iMrIbalar of Dayton HUal 
Whtols. Brest of lbs Rocklss. 


The Stewart IVnefc la equally suited for 
alow heavy defy work In congested dlalricls 
or for long, fast hank on ike open road. 
They stay on the road and ont of the repair 
shop. 

Stewart uaes Dayton Steel Wheels beeanse 
they help keep the truck ont of the repair 
shop Dayton Steel Wheel equipped tracks 
are easy steering— easy riding— easy on fnrl 
and tires. They protect the truck from the 
lerriAc pound, ponnd, ponnd of the roed 
Nearly all trucks are equipped with steel 
wheeb and lAree ool o/ every firr madrn to- 
day ere Dayton Steel IFAeefs* Specify them. 

IMhmriet are timely and Mtmwiy 

The Dayton Steel Foundry Company 

Dayton, Ohio 


Dayton 

IheMailiora good Wheel 


TIRC ECONO 
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A Complete 
Encyclopedia 
in two volumes 

Months of labor, study and research by a group 
of eminent scholars have produced the ‘‘marvel 
books*' of the age — a complete encyclopedia In 
tfvo volumes. It may be yours for only $4.95 


N OW for the first timo* o complete 
end coniprehcnBlve encyclopedia 
has been prodaced in convenient, 
compact form — and priced so low no 
one can afford to be without it Over 
150,000 has been spent in editorial 
work A group of eminent Bcholars 
headed by Francis J Reynolds and 
Allen h Churchill have spent months 
in study, research and labor Over 
40,000 subJoctB have been treated and 
brought ri^t op-to^ate Leaders In 
every field of endeavor have contributed 
the fruits of their life's study Then 
the whole has been condensed and con- 
centrated to be instantly at your com- 
mand 

After the editorial work was com- 
plete the huge mash of writing was 
turned over to a great mwlerti book- 
making plant Men Kkillod in the art 
invested more months m study and ex- 
periment Finally they produced tiso 
remarkable volumes consisting of 3328 
pages The type is clear, new and 
large The books arc easier to read 
than the average novel The binding 
is a dark green fabrikold Each volume 
measures R'-a'* high, 5%" wide and 
ITm" thick Yet in these two volumes 
is a compendium of human knowledge 
on 40,000 Bubjeots — all that the \^orld 
has learned on 40,000 subjectH since the 
dawn of time The iirica to you Is only 
14 OE 

You Are the Judge 

There Is a set of these remarkable 
books waiting for your judgment We 
will send them to you without charge 
Use them in your own home — in your 


own way Look up the facts on any 
subject that may interest you Then if 
you are not more than satisfled after 5 
days return them to us — at our ex- 
pense Famous educators, students and 
men of affairs everywhere have been 
lavish in their praise of this great 
work But do not let their Judgment 
guide yours Let us send you a Popu- 
lar Encyclopedia today so you may 
judge it for ^^urself Send the coupon 
now 


(f^ Send no moni^ 
Stndi the Coupon 

p5SS.r*‘IL.S?il5S,uf 


ssru. 


dU If you Mnd thn 

brlow li HMinly nMann y<Hi 

II— and juaua It foe 

._ji an ihr coupon raarh 

wc will Hond you both vorumra. Pay Ihn 
IMMtman only 14 PS plm 
iKMtaini Then ua« thm an 
ynur own for 6 tfmy* If 




_ V lhar ware 

_ after the trial 

you dti not think they am the trroaceat 
liook \alUB of the aiie - ■md tbein beck 
In oa and every cent Tan have pidd will 
lie raruhded liu media tfriy You rlak noth. 
liiK The enryrkipodia yon nave elwavii 
now be youra. Send tno 


wanted mi 
rnuimn 


may t 
NOW 
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Pleaae lend me the ccmipleta Penular Bn 
■ ‘ When ho 


oyckfpMia In two vulumeH 
Rhall pay the ptntr ** " 
poatBRe After ~ 


n 

I 
I 


mnn $4 niue n few cent* i 

_ twya I Mhall either return I 

thr books ami ymi will refund nvery cent 1 ■ 
have phM flnrlDdlm. ,io«uiati) or keep them I 
and hava nuthlnir more to pay I 

I 
1 


Name 

Addrciw 


■I ffl 


djt M 

^ If you enckiae your ehark or monar order 
for VI US with the roupim wo wliT preftay Iha 
poetaim 


Zi 


fork (he observer would find that obiects 
CTtMsIng the meiidlsd st on spprecisble 
diatance north of the smith would be 
out off fur a short time by the pier It- 
self Thia could be psrtlslly remedied 
either by making the tines of the fork 
longer, or Ity using so in>n pier curved 
to the iHirtli 

An imJdenisl advantage of the ffirk 
mounilng m thsl we ran readily mako 
the tube ajiprixiuhly larger than ihe 
nurmr Thla, it is brlierevl, wuukl 
avoid some of the iniublc tsiiaetl by air 
currents cmuluting wiihin the lube 
With the ortlinary furin of mounting 
such an intrcaHt* of ajie would atid con 
nidt-rably in tlie expense li is believed 
that the fork mounting could he manu 
facinred mure cheaply than the usual 
form 

W A rickenna, 
Mandcville, H. W I 


T1i« First Postage Stamp 

One u( our rnr respondents who is an cn- 
thiuiaatic aUmp collector teal uh a photo- 
graph, which wc reprndooo on page ‘ 189 . (d 
the aUegecI Ersi postage stamp whkh in In- 
lereatlug, not as u pusiagc stamp ut nil but 


becauae H is a wbolc cnvefoim. He writes aa 
follows I 

“ft it a miMske to aamM thai ctda 
envelope was really the first atieaipt at 
uaiDf an indicator of prepaymeDl. As 
a matter of fact a pualMld envelope 
was In use iu Pans in and siampM 
poatal letter paper was Issued 1^ ibe 
Sardinian Sutea, but It reinafiwd for 
Great Britain to manfurate cheap and 
unjvcrHl postage wiudn a state Ip 
1839, prixea were offered for the best 
■uggesthins as to the use of atampSb 
The first prtw was two hundrada pouaaiL 
the second prise was one hundred 
IHiunds. Two thousand aoven hundred 
replies were recrived hut no improve 
meni was advaiicctl over Rowland HUTa 
idea of a poaiagn stamp. Both the en- 
velopes aiKl stamps were tried out by the 
public and Ibe stamps won out Each 
sheet of stamjM carriod thia notice 
'‘PlaGe the latxd above the addrem and 
toward the right hand side of the letter 
In wetting the bai-k be careful not to re- 
move the cement " The ao-called "Mub 
ready Envelope** soon pamed out of ex 
isience and info the collector's album but 
the idea survives In stamped envelopea. 


The Heavens in November 

By ProftRSsor Henry Noma Russell^ PluD. 



At OVk o’rloeli i Novrolwr 10 

NIGHT SKYt NOVEMBER AND DECEMBER 


The Hcpvena 

F rom the star map this iminth, it will be 
found that, at the hours mmduned be- 
low It, Perseus, Andromeda and Aries are 
ulmoat overhead Mars, which la in the last 
named cunatcllatioo, is high in (lie auotbcaat 
and recognlxable at once by ila great bright 
ness and ruddy color 
The soul Item aky la dull but the east la 
splendid, showing Auriga, Taurus, Gemini, 
Orion and the (wo dog-stars low on the 
linriaon The two Bean and the Dragon are 
low in the north and CasalDpeia la high 
( ygnUB and Lyra are sinking In the north 
wi^Ht and Pegasua la high in the west The 
hnghieat object in the southwest la the 
planet Jupiter luiw well toward setting. 

TIm HaneCa 

Mercury Is an evening tur before the 2Sih 
and a murnlng star afterward He would 
he fairly well visible In the I'ariy part of 
the month If he were not so far aouth, but, 
as It Is. he arts at S SO r M — although 23 
degrees from the sun— and will bo hard to 
see Venus la still a mondiig but when 
tlie nmmh hegLaob bat cornea lAlo oonjano- 


tion with (be sun on the farther side on the 
ilsL At this time she ooroea very near to 
going behind the sun's disk. In fart, within 
six minutes of the northern limb, but onfor 
tunately, site is Invisible 
Mars Is In oppoaliion as has alrrady been 
suted, and Is i^ble all night. JupileT is 
In the caatern quadrature on the lltb and 
cornea as an evening star, reratinlng in sight 
uutll 11 PH Saturn la in conjunction with 
the aun on the 21ai and ia loviaible but it 
is worthy of note that on thia date, he U 
also in cGOjUBCtlon with Venus, both plattHa 
and the sun being Included in a clrvle about 
two degrees in diameter Uranus is In Piseca 
and comes to the merridian about B PJI 
The moon Is new at 10 a M on the fith. In 
her first quarter at 6 PH on the Jlth, fuU 
at 11 AJi on the 19th, and In her bat quar 
ter at 2 A M. on the 27tK. She la neateal the 
esnh on the 16th and furthest away on the 
28th During the month, she Is In oenjuno- 
tlon with Venna on (be 4tb, Saram, «& the 
6thi Morouvy on the 7lh, JnpUer on the Ulh, 
Uranus OB the 15th, lion on tfau Itlh ffSti 
Neptune on the $6ib 
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Learning to Use Our Wings 

Avrcrafi are being put to use in peace as well as in war. This depart* 
mens will keep our readers informed of the latent 
facts about airships and airpU^i 
Conducted by Alexander KJentin 
in chttrse. Dmniel Citggenhctm bthool of ^eronatUics, ^ew iork Univeruty 


An Air Sleeper 

T he Genua pubbcellon flugspon de 
ktUm* the Al^lrue L 71. equipped with 
l«D 940 honesKiwer enginei, in which thn 
preUea of providing an air olecper Jue 
been oenoui^ attempted The poaornger 
(oUa la piDvided with every lumfurt The 
lobia la 59i feet id height five feel in width 
end 18 feet in Irngth There an right Heatv 
placed alonf the walla of the labin In be 
tinea the oeata la a gangway which leads 
inio the pilot a corapiruncnt at the forward 
end of the fnoelagc The orita are com 
forlably upbolottrvd and provided with ad 
jUUble bookoL A few adjuotmenl* and the 
four aeon on eitbLr aide are convirted into 
two bunko, MO that four men in oil can olerp 
comfortably in the cabin 
Under each oeat there in apace for poa 
oengen^ hand baggage with additional bag 
gage orcomnKHlatiitn in the <vtrhead nets 
Overhead lighting large windown of inplei 
glagg, warm air heated by the ixhauHt, and 
a convenient wo'^faroum in a oepartte part 
of the fueeloge umplete the arrangrmenu 
for paaarnger comfort 
It M iniereatwg to see how the ome 
cramped t-ockpl^ open to every bU^i la 
rndvifig into a ngular l*ullman olctper The 
only drawback to the oir sleeper ib the un 
economical proepect of carrying only four 
poMengert with a boraepower of 480 l*cr 
hopo ibo airplane cabin will grow oligblly 
higher and the double dreker familiar to 
every Pnltmon tmveler will hnally make iia 
appeoranoe 


Slotted Wtngi aod Ftopa 

W INGS with oloii at the leading edge, 
and olotted rear Sapa art now being 
uaed in at loaat four machinea in England 
and Germany It le ourpriiung that Uimr 
uae 10 not spreading even footer In the triola 
of the Handley Page Hendon a torpedo 
carrying plane, equipped with these deviree 
some purpnnngly alow speed landings and 
glides on « tteep path with the fuoelagr al 
moot borinuita] were recently made. Tlie 
diagram reproduced from Flight illustratea 
the very latest method of employing the slot 
and flip for increaeing lift and for iraprov 
log the lateral control 
On the left of thn diagram is shown the 
dispoailion of the divice for getting off and 
landing Ihe front slot la open the rear 
slotted flap is deprensed The lift coefficient 
of the Wing to thereby imreiMd brtwrrn 
75 and 100 percent over its normal miumum 
value The landing speed can he reduced 
eorrespondlngly, adding ippriciably to the 
safety of Ibe craft On ihe right of the dia 
gram tbe end and center slois arc closed 
and the end and center Asps sre held neu 
ml, this IS the best cundilion for fast 
normal flight In the crnier diagram the 
nUddle slot and flap are rloacd and neutral 
respectlvdy, and the end slots and flaps used 
in a manner to make them most rfferiive fur 
ovnttol In normal flight 
The pirtioalar advantage of tins device. 


bt sides incriosing the lift and the power 
of ihi sill runs lies in the fact that the 
tukrenn continue to he effeciive when the 
wing iM at a large angle of incidenci be- 
yi od the hurbk or staJhiig point con 
venti >ul aileions beyond the stall hei omc 
incfferuve and produce a dangerous ti n 
demy to turn the machine in a direction 
which dues not correopoiid with the diured 
bank We have dealt with this t ipii at 
length in previous uaucs of the Sucntihc 
American The intereat of this latest In 
foimilion lies in tbe special dupoNition of 
slot and flap now adopted kvidently 
Bntish dcaigncrs have decided that the ail 
cron control must be distim i from the lift 
producing center slot and flap even at the 
(xpenMA of greater complexity 

Brakes <hi Alrplancw 

B raking the whccU of an airplane 
shortens tlie landing run but tends to 
noat the plane over JMscing the i enter of 
gravity far behind the wheel axh climinatis 
ooslng^vcr, but makes a difficult to raiM 
the rail uff the ground in making a grtaws) 
rhe uimbiuuon of front win cl brakes and a 
third ojiiali wheel at the lad aeroiB to havt 
elimiMifd all difficulties in the recent 
Detroit Reliability Tour many of the lua 
chines wire equipped with brakes and cami 
to rest ui 100 feet inslcad of the 400 or SCO 
feet customary liiiinrtu ^ith biakcs it in 
no longer Bcc«s«ary to use ground taikle or 
to have men hanging on to the tips of the 
wings, tho pilot puts his brakes un opens 
hii engine full and startM uff with the eaw 
of an automobile driver If the brakes on 
iithcr udt arc independently rontnllrd it 
IS pomible tu sltir in taxying on the ground 
even when the sir rudder iv scarcely effee 
live Many different typri of airphnv hrakiv 
are now available In the Douglas 1 2 of 
the type used in the round the world flight 
two large mclal duks are used one bulled 
to the outside of the wheel and the other 
iiioiuiled on the outer end of the axle in 
such a manner that it bears agauiat tho win el 
dibk when lha brake pedal is depremnd i he 
brake cains are actuated by flexible cable h 
ronncclid tu die brake pedal These eablcs 
pasa through tin hollow struts of tin landing 
gear 

European Air Irannport 

A ir Vice Marslial Sir Sefton BrancLer 
. has been for several >eani Director of 
I ivil Aviation in tlu* British Air Ministry 
Hu lecture on Air 1 ransport befi rc the 
London Juiut r InstiluUon of Lnginccra ma) 
ilierefire U regaided as an aulhoniaiivc 
pronounerme nt 

No subsidies to air lints have evtr been 
granted in the I nilid States nor arc they 
likely lo K giantrd Tlie 4ir Cimroeicn 
Act of 1926 which provides ft r tbe ap 
puintmrnt of an Assistant Secretary in the 
Department of Commerce will allow this 
Department to give navigational aids to air 
lines in the form of lighted airways, radio 
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C«m-J>/o^ina VnitB 
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One of tbe outitandlng devdopm enu by Pueatone Re- 
■earcb Bngineert it the pro cegg of dipping the cords m a 
rubber tolution which impregnatct and mtidatea every 
fiber of every cord Thia addg itreiigth to the cords and 
reduces to a minimum internal fhction and heat so 
destructive to tire life 

The Oum Dipping of the cords made it possible for 
Firestone to devdop the Gum Dipped IVuck Pneumatic 
which gives to truck operators not only comfort and safety 
but a defixute doUars-and-cents saving in increased mileage. 

In the battle of tires on race tracks^in the day-tn and 
day-out service of the largest truck, bus and taxicab 
fleets — on the cars of hundreds of thousands of motorists 
everywhere— Gum-Dippmg has demonstrated its suprem- 
acy in greater economy^ safety and comfort. 

Equip your fleet of trucks with Firestone Qum-Dipped 
Truck Pneumatics They are built as only 
Firestone can build them and will perform as 
only Qum-Dipped Tires can perform. See the 
nearest Firestone Dealer. 


MOST MOLES PER DOLLAR 


AlfBRICANB BHOULO PRODUCE THEIR OWN ROBBEROf. 


Bame* Dectric Beach 
Scroll Sew 
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TOUR IDEAS MAY BE WORTH MONET I 
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A Great Business Book 

Written by the President of a $21,000,000 corporation — 
by a man who manages 26 plants and directs 1,000 salesmen 

On Ten Days’ Approval 

Merely Fill m and Mail the Coupon Below 

''Mot/ books gre wrtUen by fheomis rgtfjcr tfsgn by Joers 
Mr Rgrtd has proved htmself a tomptcHously suicessful dorr 
He knows, therefore, the bothersome questions which con- 
stantly confront business men in the world of stern realities 
and, moreover, unbke most men of lar^e affairs, be has devel- 
oped a fatuity, not only for soiling bard problems, hut for 
maktnfi clear to others bow they can set about attaining 
satis fac tory, profitaide solutions ’* — B C ForbiiS 

Mr James H Rand, Jr , President of Rand Kardex Bureau, Inc , whose 
accomplishments are known to practically every business man in Amenca, 
has at last put into black and white the rules and practices that have made 
him the figure in the busineu world that he is today Starting from scratch, 
a little over ten yean ago, with money borrowed from the bank, he has 
forged ahead, powerfully and indomitably, through these methods which he 
gives to the business world in this book 

Contents 

Ths Sirughc Line to Biuinew Soccess Getting New Cnttomcn IPicliout Losing OU 

Ihc Manager i Job Unn 

Iniuring Buiincn Profits Collecting Your Profit! 

Dereloping Human Aneti Judamg ihc Binincsi Currenu 

Planned Purchasing Purling Your DolJsrs to Vork 

Reducing the Cutt to Make Creating Your Eitaie 

E>cvrloping Distribution 

Our Approval Offer 

We ihall be gisd to send this hook to you for irn dayi* appnival Read it for ten days and 

ihcn return it sc our espmic without furilicr obligation to you, if it will not make a profit 

fur you Pay for tt if, and only if, you want it 

Send no money — merely fill in and mad the coupon below 

FORBES MAGAZINE 

120 Fifth Avanue New York, N.Y. 

FtU in— Tear Off— and Mail IIIMIHIIIIIMMIWWIWMMM W IIU 

Pate 

S-OMBKH MAOAZINh 

las rirtli Avenue Sew York. N 

AH rinhtl Stnd m« a ro|»r of Jnmcfi H Rand Jr *s. bnok * Asauritiir Ruslnnai IVofilfc*' T 
will rwl It for Un (1 r>« and will then either rfturn 11, at your expense wHhoot furthar 
ohllgatinn to Die, or 1 will remit ti rill a« payment In full 

NAME 

address 

(mr AHt) UTATB 



Th« eahunriae pbiM iSowmI sway In lu tnlm, failo wUeli dsn v nrions puts fit 
BMitly. The tube b fixed lo the tep of the snlnnariBe deck 


direciJoD beaeues, vid by the trtmmiMloii 
of weather reports. This indirect form of 
aid is acoeptod by almost all autborilles aa 
far more advisable than the European 
method of actually aubsidixlng airline op- 
erators in cash. 

As a result of subsldiet, the British, 
I French, German and other servirea make no 
extraordinary efforta to run at anytliing but 
a loaa and 5Ur Seftun points out that only 
one air line in the world Is paying its way, 
namely, the Scadta, up the Magdalena River 
’ to Bogota, in Colombia The subaldies paid 
' or voted for In I92S In England. France and 
Germany respectively were 1,17,000 pounds, 
57,210,000 francs and 6,700,000 gold marks, 
and it la ifvJdent that theae cannot be con- 
tinued indefinitely 

The Ajr Marshal stales that the present 
I total cost of carnage by air ia about 5 sblll- 
I ings or say |1 25 per ton-mJle at 90 milea 
per hour This w a figure of about the same 
order of magnitude as that of the closest 
I Amriican Mllnutca. In his opinion, such 
a charge Is high but not too high fur pas- 
j senger traffic, is low enough to attract first 
clsM mall matter, hut la too high to attrait 
I any great volume of freight Undoubtedly 
> this would apply In America also 

Airplanes are frequently regarded ai frag- 
ile craft of short life On the Impenal 
Airway from London to the Continent, me- 
chines show an average of 1,000 flying lioura 
per year, and are useful for several year^ 
Airplanes were once regarded aa a very 
J bad inaurance risk, with prrmluna running 
' as high or higher than 20 percent Now 
I they have fallen to percent for thre» 



TIm small sa hmii nn plum aasanhUd or iho dsek of tho S*1 


imgine^hipa, with only slightly higher ntefi 
for the iing]e<cngined types. 

The ultimate buccom of air trafie depends 
on publie confidence. Sutlstica given by 
Sir Sefton are moat encouraging. Taking 
the period from May 1919 to December 192S, 
the mileage flown In recognised British 
transport sendee was 4v43l,000. Tbrra w er e 
four fatal acoidenia in which 13 pasaengen 
were killed and five Injured. There were no 
fatal aeolJenta at all in 192S. With the 
use of multl-englned planes, variooa devices 
to reduce the stalling speed, and with betier 
methods of nivigatJoo, the danger ot aech 
dent is beginning to be regarded by Britlafa 
aulhoriiics aa almost negligible. 

A Submarine Plane 

A SUBMARINE acouilng for an enemy 
baa neither great ape^ nor g long 
range of vision, whether submerged and 
klghtlng through a periacope or floating on 
the surface but without the aid of mast or 
conning tower Accordingly, the United 
Stairs Navy haa for several years aooght to 
develop a submarine plane and to devlae 
method for stowing it on board. 

In the denign of the plane, the problem 
was lo produce a craft small enough to be 
packed in a tube not more than five feet In 
diameter, yet thoroughly airworthy Coop- 
eration between the Navy Bureau of Aeroi 
nauties and the Glenn L Martin Company 
haa resulted In the production of the noall 
Bcaplane shown In the first of our photic 
grapba. The seaplane has a cockpit just 
big enough to shelter a pilot who is not of 
Bxcesaive propoitlona. Its engine ia a light 
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|hrc>e -<ylfaiJgr Wright tlr«ooM tsrp*. Tba 
ipraad tA the uriagi^U appnximHtflly 20 
fatt. awl the overall length U preportlonateljr 
■mall- To facilJute aeumbtr and diaawnn- 
bty. the plane, although It ie a biplane (a 
PKwoplane would have a larger epan and 
would therefore be leaa auilable). baa no 
bradng wlrea tequlriog careful adjuatment, 
the wing tmaa conalata entirely of atruiB 
aottng aa eiiber tenainD or oompreHion mem 
boa. Tfae tmaa la farther almpli&eil by 
tbc fact that the atruu going from the 
outer point of the winga to the pontoona 
aerve alao to brace tbeae ponloooa. No guaa 
are carried, the gaaoUne aapply la auAclent 
only for two boura' flight, and by cutting 
out an non eaaontJala. the weight in kept a 
trifle under 1000 pounda when fully loaiJed 
The loading per aquare foot of wing am la 
•omewhat hlg^ and this. wUb the low grow 
weight, keep* the wing area at a minunum. 
The little craft, though provided with only 
60 boraepower. la capable of at leaei BO 
mllea an hour 

Aa a molt of thia careful dcalgn, the 
plane can be readily patked in the cunipara 
lively email tube ahown The fuarlage or 
ouplcs the center of this lulie with ihn 
engine atlU mounted at iN front end The 
wlngH. in four parte, are slid into pooiilon 
at the periphery of the tube, and the pon 
tuona are neatly wedged in between. 

A few minutes suflice fur ilisassemhly, 
nine minuin fur r4>mplete aaoemhly To 
make a getaway ihe deck of the aubmanne 
la kept almost flm>h with the level of the 
ara The plane moves under ita own power 
on apcclally prepared ways and lenvea the 
water juai ta any hydroplane Hoisting the 
small plane on board again is not cBimiully 
difficult since the deck may be kept as low 
oa desired whereas on a battleship, hoisting 
the plane aboard is quite a delicate opera- 
tion 

An Alrahip CUinirol Cabin 

C OMMAISOLH UIAKLES E. ROSEN 
DAHL wan the senior surviving officer 
of the Shi^nandoah and is now commander 
of the Ltis Angeits He Is sihiwn in the 
control cabin of the giant airship Just a 
glance at the photograph is iiilBcicnt to in- 
dicate the Complexity of airship piloting 
In this work tlicre ore many more things 
to think of than in liaiidling an airplane. 


Ute amoant of water baDaat nnai be 
watched If longitudinal balance U to be 
maintained, and a apecUl chart for this pni^ 
pose appean u the control cabin 
As the Loi Angelu bums up fuel. It be- 
comes lighter, shoots up high into the air 
and must lose valuable helium to descend 
unless the water recovered from the engine 
exhaust gases Is sufficient to compenute for 
the loM of fuel weight Hence the lines 
labelled **kuer' sad ** Water Recovered** 
figure prominently on the board Ir^ach com 
partroent of the airship needs watching aa 
regards gas pressure and content, hence tlie 
gas control oonnocUons in the upper right 
ccHTicr of the picture All tlus, in addition 
to the onglnn controls, srtual steering, study 
of weather conditiona. et cetera, make the 
control cabin of an airship a very busy 
place - 

Malntmmce of Airplane# 
and Engine# 

T he scientific aspCLia of aeronautics have 
hern given Intensive study in many labor 
atorles both jn tin llmtod Stales and in 
Europe But. Utile syMrmatlc aUrntion han 
hern given to problems of maintf^naitce and 
depreciation However, reading 1 h iitenant 
E. W DichmanV paper in the A ^ M E 
Journal < American Society of Mechaniral 
Fiiginrera) is a revelation os to the work 
done iiy the Army Air Service Jn tins diroc 
lion 

In military flying a few fnretd lamUngs 
due to engine trouble may be excusable but 
in commercial operation, engines mu5t fiol 
fail There are now far more reliable en 
giiirs 111 use than the I iherly irKilor, hut 
fnnn conRideralion of cx|ietisf the 1 ibertv 
os It IS surplus wur material will be used 
for many years to come How niurli service 
IS then to he expected from tlie 1 iherty? 
According to air service practue i'iO hours 
TTicn there roust be a comidete overhaul, 
which in man iKiurs must In- given 175 unila. 
line Diuat include a uniiplrie overhaul tear 
down cleaning of imrls mspei lion gritidiiig 
of valves asscmlily and liming With such 
care the life of the Liberty may be as much 
as 500 hours 

Airplanes may run oa lung at 250 hours 
hciwcen overhaul tanil tins means some 
200 000 or morn nulea of fligiit) With a 
periodic overhaul of 200 manhour units. 







C 3 k#ri#i K. Bo— wdahi U tkn eonlrol e#hla of iIm Loa dofoUt. NoU 
tW dh#vta #■ th# wan* oad tho eootrol oorda abov# th— a 
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SIMONDS 

NEW PLANER SAW 


Lmtm ffi Snrfacw of Bmwthni)— 

Hundreds cif plants are replacing their novelty saws 
with the new himonds Planer Saws because the Planer 
Saw leaves a smooth cut at a ^tcr hand feed than is 
obtainable with novelty saws 

The new Planer Saw can be used fcir snfr or hard wood . 
for ripping, cucung off or mitcnng And ir m made wifh the 
same precision and tempered steel that have distinguished 
SimoniU cutting niges for nearly a century 

Ask your dealer aivoui the new Simonds Planer Saw Ot 
write direct for literature and full information 

SIMONDS SAW AND STEEL COMPANY 

**Tlw Saw Mttlufn" FITCHBURG. MASi> EaiablUhcd I«32 

. Branches and Service huitions in Prinribal Cfcirs > 


The Dials Indicate Good Moves 

Little things lead to big developments in machines — 
when you see what they do to production. If they 
count at all in the development of your machine, they 
will count on a Veeder Counter. You are shown a 
move in the nght direction, when change m design, in 
mechanism or operation shows a gain on your 

•NjwSik 

COUNTER t 


Tht larf/r (trt Bark Rfv- 
olutUm tMuntar at rivht 
ts /ran fftoFi 'j urtMuI 
nizr The wmatl RriMtlu- 
fiun t onntrr hrhnr it 
Mhinm neartw full aite 




The Set-Back Revolution GxDiter above le- 

cordi the ou^ of the larger machiDe* where the icvobi- 
boni cd a dun reexird operatoofu oc output CoinU one for 
ea^ rrToUition, and seta back to zero bon any figure by 
turamg knob once round Stalled woh from (our to In 
figure-wheeh, ai leqund Price, woh four figures, as 
ilMrated $1000 (subpet to ducomil). 

The SmaD Revolution Counter at left recordi 

the output of smaller nachmn wbeie a diaft mrolubos 
wvTiraw ui opefatioa Though small, thu counter ■ very 
durable as medunim will stand a vnv high rate cd 
speed, maknw d npeoally adapted to hehl, laa-iuanaig 
machioes. wdl lubtrael i( run backward Pnen. $2.00 

Theni a KECDER to fit euerv machine— ora/ every need 
fri produdton-yetting Mechardcai and Magnetic CounierM— 
the Veeder 5o^/cf shows them all !t*s your booklet write— 

Tlie Veeder Mfg. Co., 
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What part have scientists 
and inventors played in the 
(^history of human progress? 

Two of the greatest living historians 
answer this question in their thrilling 
new story of civilization — 

The 

HUMAN 

ADVENTURE 

By James Henry Breasted & James Harvey Robinson 

The first mechanicnl triumphs of primitive man, the early 
conqucbts of science, the results of the industrial revolution, 
and the amazing achievements of modern engineers all the 
victories of man over nature whith have made civilization 
possible are vividly presented in this brilliant new history 

Robinson and Breasted, after more than a quarter of a cen- 
tury’s research, have told the complete story of man’s prog- 
ress from primitive times to the present day They have 
broken away from tradition They have created something 
new a vital, dynamic history that eliminates dull and use- 
less facts and concentrates on the great forces that have 
created the modern world 
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The Conquest of 
Civilization 




By 


James Henry Breasted 

, u n , Prafcuoref Ancwni Hluir, mJ €g3fptoi*B onJ Jfractar of iSc 

Jamn Henry BrcMtcd Owmal Jnii ihm Un vemtj ^ CKkAgo 

The first great chapter in the human drama, the story of 
the magnificent achievement of man from primitive tunes 
to the Fall of Rome 

VoL II 


The Ordeal of 
Civilization 

By 

James Harvey Robinson 


A rhoT t Th« Mml in the 


Miihine 
E New Hu 


MAUrtulond hAodSm 



Jama Harvey Roblnaoo 


The story of the origin and development of the modem 
world from the Fall of Rome to the present day, told from 
Robinson’s revolutionary point of view 

Human Adventure is the most absorb-'' 
mg, up to date and reliable single history of 
our Liiilization now available Over 500 ' 
illustrations Over 1,300 pages Two 
Volumes, Boxid, $10 00 

HARPER &. BROTHERS 

PuUuhm Since 181 7 New Ymit City 







PVonl view of die IreUiid Meteor, ■ Beat and tBexpenatve plane aollaUe for 
teneral aerial aervice ami private owneraklp 


arcording to 1 iruienant Okhman ihi life tinnH on landing Rnbbrr uunprmamn ruigfl 

of an airplanf may aLtually ht 2 000 linur« arr uoed iwhad of oliuck aboorbrr cord 

brfnrr ulva^r btrcjmr^ imprraiivr Thr ibu** obviaiing murh iirrwme winding and 

overhaul cunisiHiu of ri. moving I hi falirit fnm replacimrnt of rordi The Uil okid m 

wmga fuieligi and tail ftiirfarm im>p«iling nleereil from ihr rudder pedili giving com 

all fitlingii eparh an I ihe internal HirrHture plele dimliomi] ronlnd of the plane while 

generally and of n awnibly with the ul taxying on the ground An inlerraung de 

mfe<t care in lining up tail i% the control stitk whkh » loiited 

Fven the life of tin prrvnt type of plane between the pilot ^ fret and carves back 

and engine beeomis uali^fatli ry from a com over hit knee^ oo tlut there iR no neel for 

memal fwljit of vmw if mainU nance and spreading them apai I to operate the aileronh 

inapt ction are givt n due tare — 

— Night 

A liadul Plane IXTISLIY f SMITH ii one of tbe uumI 

W llILt pubhr atlintiin is largely con ▼ ▼ skillful and cxperieneetl pilots flyinp 

ctnifAird on the large airliners of the for tin Air Mail Strvici In a ret on! papei 

l)pe built by the Fokkrr and Fori tun reiH before the Sirieiy of Automotive Cn 
panies tlie plane smtablt fr individual gineeni he en ltd with tins remark * If any 

twncrohip is stlling in fairly large quanii of you are slightly bpnvl with life and crave 

tiea One midHisttm rompan) rtp rls a a little tvcitiraint jusi hop into a plane 

producticn if a plane a dav The Inland i one Hark and stormy niglil and try to fly 

Ififtor built at ( anlcn < ii> is an cxielhnt to Clivilaml fmm Nivf York His paper 

example of the small inripinsnc plant was conduaive evidence both of tbe dilG 

suitable ft r g< m ral aerial servict work and cuJtini t f night flying and of tbe core aiw) 

fur iht private owner Our two photographs ingenuity which has madti it possible 

show Its many desirable rharacteiistirs A Ihr country from New York to BeUefonte 
thinblmdcd CurliMiRiid duralumin pnpcller Pennsylvania is a aeries of valleys and 

IS iroployetl whirh has both a grriter effi mountain ranges, from Oellefonte to Clove 

ncncy and a greattr durabiJitv than the land, it nsrs at once to a plateau with nor 

wooden proprllrr The engine u tbe well row nvir gnrgts anti low moimlam ndgos 

tried OX-5 an eight rylmder water cooled sloping down gradually In CleveUnd On 

type, of comparatively low fuel consumption the whole it is dilbcull territory and thr 

with which tbe plane manages to carry a weather is often uncertain and dangerous 

pilot and three pasoengi rs at a maiunum If night flying Is possible between New Yorii 

speed of well over 90 miles an hour The and Cleveland it will be possible almost 

spinner and cowhng give a very streamline anywhere in the United Stales 

appearuice to the front of the fuselage The Lmergency fielda are plared at 17 auk 
pilot and front passenger have particularly Intervals Tbe distance between the gum 

good vision The landing gear u of the beauma of 2000/100 candle power u elghi 

no-axle type, reducing the effect of obelro^ (Contumad on pgge 196) 
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Keep this copy 
of Scientific American 

Start a file of this magazine. You will find you have 
a Valuable encyclopedia of sdentfic knowledge 



Y OU are not gettin({ full measure 
of satisfaction and pleasure from 
Scientific Amencan if you do not 
save your copies for later reference 
and rereading 

A regular subsenber wrote us recently 
that his file of Scientific American 
extending over the past few years is 
one of his most highly prized posses^ 
sions His file is an authentic history 
of scientific progress through an era 
in which science has moved rapidly 

While It IS not a complete history of 
any one branch of science, it is a 
general history of the practical applica- 
tion of important developments m all 
the sciences. 


In discussions of scientific matters, 
this man not only has the true facts 
at his finger-tips, but also the documentary evidence 
of foremost scientists who have written on the sub- 
jects in Scientific Amcncan 


A few of the past icientific de- 
velopments first desenbed 
in previous issues of 
Scientific American 

The Sewing Machine 
The Phonograph 
The Incnndcaccnt Lamp 
The Dynamo 
Air planet 
Radio 

MuCion Picrurca 
The Typewrlrer 
The Telephone 
Harvetting Machinery 
The Automobile 
Electric Railwayv 
The Submarine 
Pullman Can 
The Morse Telegraph 
The Vulcanization oT Rubber 
The Atlantic Cable 
PhoCugraphy 
The Bicycle 
Slu>c Machinery 
Artificial Silk 
The Air Brake 
The Linotype 


congestion^ Is it true that men can 
be rejuvenated^ 

These and hundreds of other ques- 
tions of science are asked every day all 
over the land Few seem to know the 
correct answers Half-baked theories 
circulate about the country and are 
either contradicted or ignored by those 
who really know. 

Yet the answers to these questions 
have been fully explained by author- 
ities, m the pages of past issues of 
Scientific American 

Keep this copy of Scientific American. 
Start a file of this magazine You will 
find you have a valuable encyclopedia 
of scientific knowledge 


If you arc not a regular reader or 
subscriber to Scientific Amencan the 
coupon at the bottom of the page makes it easy for 
you. Fill out and send in the coupon Do not enclose 
money or check A bill will be sent to you later 


Is It really true that cancer is curable? Can sex actu- Make sure now that you will receive every copy of 
ally be predetermined? Docs science really claim that Scientific American, either at your home or office 
we are descended from the monkey? Is there any Start today on a twelve-month adventure into the 
really practical solution for the problem of automobile fascinating world ot science 


TKli coupon !■ o ticket Into the mywerln 
of ajctwence Send It today, aisurc your- 
•elf thli nre plcaiure and utUfoaion 


SCIENTIFIC AMERICAN 

Sclnuific Aincrk-*n Blilo. 

24 Wew 40ih St . New York City 

Kindly enter my oubicription u> Scientific American for 
12 monchi Send me a bill later, for $4 00, to cover 
full payment 

Name - - _ _ _ 

City Stete 


Send no monev » irh thli coupon Wc will 
enroll you as ii subscriber aid send you a 
hill later 





396 


SCIENTIFIC AMERICAN 


Novnnn, 1926 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AisocuUiJ since 1846 u uK (Kc. SLienu/ic Amencon 


V IVNTlFtC AMERICAN BlOa 
34 j( Wit 40 th St NYC 


SCIENTinc AMERICAN BLDG 
Was/iinjium D C 


TOWFR BUILDING 

( hiLiigo lU 


HOBART BUILDING 
Sun FTZUUTfUit CoL 


VAN NUYS BUILDING 
Los Afifcles LoL 


Book^ iind Information on Patenta 
ind Tndc'MdTks by Request 
As*kx lates in All Fortij^n Countries 


Perfect" C 




Thcic three fcaturci com* 
bincd with nuay other atcrac* 
noni.includtng excellent meaU* 
form a combination of hotel 
•ervice dtfhcult to equal 

Make your neat ^ 

atay at the ^ 

famous . * A 1 


c> 




MTCf 

PerDav 


1 0 rn nu w th ninnina 
wiwr $2 »0to$4 00 
22 ftiutsi with bach 

3 SO to 5 00 
160 tooiDi Kith bath 

6 00 to B 00 
Doulla 4 00 up 



Alftfl a number uf lara* and bMuUfal rooma and 
luHn lotn* In period furnithlnai whh frud pi 
■no fira place and bath tlOup 


1 arte and well equipped 
Sam^ Rooma 

RANCHO OOLP CLUB 


PleoM unite 
far boablei 

HAROLD E LATHROP 

1 Manatar 



In ihn rare for the Cordon Bennett Trophv, held at Brnaaela, BelsliUB» American 
balloons look hral and second places Ward T. Van Orman and Walter W. 
Ilorsan won the trophy after eovcrlng 528 milea in the Goodyear fff The United 
States Army balloon, S-/6 won second place. The start of the race, with the 
S-16 In the renter on the ground. Is shown above 




mjlcb un an average Tach terminal anti 
emergency field i« Jiouniiitl by Iighia about 
iSO htt opsit At the terminal fiel U all 
ob^iarleK arc surmuuntetl by rtd lights and 
the list iipiM aches inliestid by green 
Iiuundary markers The ligliiii tf citii^ and 
tuHiM luge lactones Hast furna es and 
tlu like an Krt-al aids t > a pdi i wh knosn 
the rnuu But tint k mtallur may obs ure 
1 ( lh the beat ons and the natural lights 

10 a treit extent 

1 ven in faiil> clear wtalhir emerge my 
night landings are harardous Ureal care lus 
leen ixpindiJ on lighting tb* plane ilsclf 
I he special night eqiii|iiDiDt r emprise a three 
naini^lRn lights one 111 earh wing tip and 
m uti the tail to enable pilots to w other 
bliips m rout tw> large headlighls on tlic 
iiltr of aul im bilr licadtights but much 
mure puwrrful are used in emergent y fields 
which have no fliKd lights and two mog 
nr*tium laruhule flares art ramrd which 
at an alltlude of 2 QUO fret will light a 
squarf milo of lemiory briHiaotly 

But even all ihcM lighting aids arc not 
Buffieicnt luslrumt nts must be c arricd which 
will enable the pilot to fly straight although 
nothing nutsidc of the ship be visible 

There is first the coinpass which on board 
aircraft has readied a high degree of re< 
finrment Hut the compoM is a poor guide 
in sirrms beciiisn when (he ship oMillalcs 
III rou|,h weather the cuinpasa needle enroes 
under thr influcncs of the vcrliral com 
ponciit of the earths mahnelic field and 
swings almut crratirally therefore the com 
pass IB BupplcmcDltd by a turn indnalor, 
which IS based on the ability of an air driven 
gyrusTupT to keep a dirocUon always parallel 

1 1 Us onginal nm Pilots who have to rely 
I n the ir senses alone in fog lose iheir per 
replioD not only of dirrrUnn hut also of 
lialant-e llinco a bank mdieator or lateral 
mehnomeicr is earned whirh rnimsts of a 
St* el hall in a slightly larger curved gloss 
luh< filled with alcohol lo dampen mochan 
ical vibrations 

Flying by inatrumeDls alone is an intenM 
physical and menul strain on the pilot Tho 
plane itself sliould be stable fore and aft, 
lateraliy and dirrcUunally It should be one 
that IS capable of being flown "hands off," 
whether flying level climbing or dsacendlfig 
in fairly rough weather Mo^rn mail planes 
are beginning to approximate them re 
quiremenU Further tho craft nutt be ex 
iremrly maneuverable f«r getting In and 
out of pfMir emergency fields it jnnal have 
a slow landing speed because emergemnr 
fields are amall and it most have a rapid 
limb to clear obstacles on a tokes^ of 
clouds whnse moisture may freen on the 
ship Bcaidei 1000 poiuds of mail, and 


fuel enough for a non stop flight against a 
head wind of SO miles an hour, there must 
bt at least an hours t merge ncy fued supply 
on board to guard againcit the poiaibiliiy 
r f lohini, tile way in b td weather 

Keports of ibe much maligned Weather 
Burrau are indiqiensabh The weather ala 
tions give tlir pil it the type of weather, 
r ding visibility wind direction timpera 
turr Bud barnmetne pressure The r(>iUng 
us It IS aptly railed is tlie bright of the 
thuds sImivp the ground mi^sured by pro 
ji liii^ a, ».pc t at an angle of 45 de 

gnes am) by pacing the distance frum the 
liglit to the point directly under where the 
beam iuts the clouds from jhe weather 
maps a skilled navigator can nearly always 
tell what awaits him ahead Now that 
radio irmmunicalton betweeu plane and 
ground iH available the uulily of the ae 
weaihir npiris is further enhanced 
Thumlorstorms aie very bard on the flier 
Wlien ihr temperature ranges around the 
freezing point moibiure in the clouds will 
freeze onto the plane, fiist upon the wires 
men CBitig them with the ice coating to 
three times normal sue thin upon the struts 
■nd fabric^ Insding the plane increasing its 
nsutance to thi air stream and finally bring 
ing u down at landing speeds 20 lo 30 
miles higher than normal But the very 
worst ennny is fog The visibility of the 
muet powerful bearoni dlsappean It is 
then that reliable instrumcnU and courage 
arc really needed 

The Air Mul Service has done g wonder 
ful piree of work in making nighl flying 
possible But It IS quite evident that there 
remains for the Department of Cnmmefce 
now ulung over the provishm of navigitional 
aida to flying a really difficult usk and one 
which will involve the improvement of air 
way lighung the improvement of weather 
reponiog, ibe om of radio dirertion beacons 
and ilie provialon of many other denen 
which wiU tax (be energies of its engiaeen 

An Engine Heater 

A irplanes m ordinary winter service 
^ are often placed in unheated hangars 
Under auch ronditions it la miber necaasiry 
to dram the water from the engliici, or to 
keep (he engine warm enough (o prevmtt the 
water from frecung The N A A ffatacw 
deaenbrs a simple device which overromes 
this difficulty Ihis la the Uayall heater, 
eonsisiing of a abort braaa tube about etg^t 
inches long, aurrotuded by elsotiu beating 
flemrnu Tbe braaa tube la innened fa the 
water Hoe near tbe engine, thoa setting up a 
circulation of warm water in the syaiein 
For 00 cents, 16 bom of heating can be 
aeourod, and alt freenag diflwoHlea avoldeiL 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnglit 


Don’U for Invontora 

Ir ifacre is one 
thing the Inventor 
will not tolerate, it 
Is to have anyone 
■ay, **It can't be 
done.** More power 
to the inventor for 
that attitude t It li 
the altitude that hoa 
overrome all the ob- 
•Uelea In the way of progras, it ii the atii 
tnde DeOBHOiy for ■ucent in invention u 
well ea In any other held of endeavor 
However, there la e limit to the thinga an 
inTentor ohould try to do — perpetual motiun 
for aunple. SclentlHla generally agree that 
peipetuhl motion la ImpoMlble. Tlie Patent 
Ofl^ ggren With the aclentlata and Impoaea 
cEtn reatrlcflona upon the inventor who 
clolma to have aolved the problem. 

Neverthelma, porpelual molion doee amn 
to havo a foBcinatUm for Inveniorn. Only 
liat week a vory earneat man tried to in 
diioe us to apply fur a patent for bun on 
■ device which would run without stopping 
There have keen hundreda of auch eHorts in 
our uAcea alone in iho eighty yean that wr 
biw been aiding inventors. It m not likely 
that you can solve the problem uf perpetual 
uioiJun At any rite, your tune and ibihry 
can be spent to far better advantage In seek 
lOf to iniwer one of tlie many other needs 
li modern iiviliuliun Don*t bother with 
perpetual motion 



Perfecllon of Imitalion^' 

r llE Invention which the court has called 
**ihe perfccuun of uniiiUun,** the em 
boaolng procem of ilie Simplex Sampling 
AeaociaUon, whereby lUuatntluna In adver 
Iblng look like an actual piece of cloth 
pinned to the paper, has won a Bubatanilal 
viutory in on infnngement suit against the 
John C. Powers Company 
llie patent reloin to car<la for displaying 
toKtlle Bamplet. looiead of the actual tci 
tile bdnf used, a raised panel is formed 
by on emboaoiiig procem and the tesiura 
and fabric » reproduced in color 
'^he new product is the prudutiion of 
lUnolon," sayi Judge Hand, quoting a prevl 
om decislun, "i e., making the eyo believe 
that octiial pieces of cloth are in view ” 

The dofendonts device Bought to accom- 
plish the some result by '^making a panel 
ralaed above the base to a dieunce aubsun 
tially leM than the thlcknem of the fabric 
simulated, said pend having one edge in- 
clined from the plane of tbe panel to the 
plane of the base." Nevenbeleu, the court 
holds, *‘Tbe dlffennces relied upon to tecuro 
immunity seem technical and trivial. A 
prellmliiary injnnotion is granted upon filing 
a bond.** 


Namei from ihe Orient 

T he novel ergument that irodemorka de- 
ceive the pubbo if they iuggest tbe aaine 
toenee, trodiuona or historical events that 
other marks do, was made In vain by the 
Egyptian larqww Manufacturing Company 
In iu recent patent oppoaiiion to registn^ 
of the wold ‘‘Pharaoh** aa a trademark for 
laoqiim. Tbe oppoaer uses the names 
Egyptian, Spbyns, Pyralnld^ Obelisk. Nile. 
Cairo, the tepreaenuiion of tbe Sphinx and 
the npreaeatarioa of an Egyptian iceua oa 
tradebmrka for the tame goodo. 

**Tbe Identity of resemblance of irade- 
m aiki may ba oocertained only by oompori- 
mm ot the marks with each oib«,** Assla- 
tug ComDilmioner Moore bnlds. **lf the 
UU mark oreaiei in tbe mind a plcturo 
enntepoodiag to tbe eoaentfol charocteriatlca 
of dm other, or If both anggem the oamo 
object vf ijbuiight, they may be cold to boor 


such reoemblance to each other as to con- 
fuse the mind uf the public, but not other- 
wise 

**The name 'Pharaoh* dues not in any way 
suggest any of the opposcr's marks On 
the contrary, tlie name creates in the mind 
thoughts corresponding to the historical 
events which occurred in Egypt during the 
irign of its undent monarebs. Including the 
miracles and tragedies related in the Mcrcd 
writings. 

* If the oppoacr's contentions were tenable, 
it would be possible by a wise selection of 
a term unlverul in its signilicatinn to prac- 
tically mooopolite all trademarks for a par 
ticular clast of goods ** 


Americans Lewe German Patent 

A MKRTCAN patent right ss covering a re- 
- cently invonied German proct-M for 
automatically producing bas-reliefs, sculp 
turrs, medallions and like arlh les have hern 
■old to an American cor|>nralion, ai cording 
to a report to the Department of C.omuiercc 


Brown Wins His Patent Suit 

A lbert ( brown of cimogo, mveu 

k inr uf un adiuslalilc fauLct fanintis 
throughout the plumbing tradm, Iiuh won his 
■uit for infringement against the tmpin 
Brass Matiufai luring ( omiiany Brown's 
patent im for an adjustable fuuri t altaili 
men! such aa is extensively used iii kiltiicn 
sinks and laundry and hath tubs It is de- 
signed Id coiiuerL* with lint anil tohl walir 
supply pijiTfi amt has a rnuing rlumlH r 
and a ainglr npigul fauiel Alt the rlnnentH 
of hu cotnhinuliiin arc old except the ad 
justable eonncH lions betwi-en ihn fauv,et 
ports and the supply piiics 
The defendant relied upon the usual de- 
fenaes of invalidity and mui iiifringenieiil 
Judge Wmienlisver writes the opinion for 
the I'nileil Slules Di^incl (.ourt for the 
Northern Dislrot of (lino Hr reviews some 
of tbe prior art t ilrd }>y the d< frnduni lull 
finds ihrv are not in tlie purtn uJar hnim h 
of Uie induRiry lu wlm h Brown made his 
invention llu fact that the plumbing irudv 
has attiuirsitd ovir a lung iierind lu its 



««■ Wmtm 

with the **cancn cwn” Invimtcd by Addberl SaaUnll you gel your man's pic- 
tare whether yea htt or mUs. A camera elUchmcnl worics with the pmsure of 
the triucr flngcr. Magneolam in the ammnnlllon charge permits night pho- 
tography. The flhn clumber may he loekefl with a kev retained by the pofire 


The proceas requlrea the uae of a special 
stereoecopic camera and a ''aterencompera- 
tor,** which Iransfcn the picture taken by 
the stereoscopic camera to the block of raw 
material upon which tbe design Is to be 
sculptured. 

The process, which is said to reproduce 
natural color*, is expected to be used in 
connection with sdvcriising and the pro- 
diicbon of novelties. 


‘Hl-G-Goody”— “E»kImo Plo’’ 

T he Eskimo Pie Corporation raised a 
novel questmn recently In opposing the 
regisirmilon of '‘0-C-Coody’* as a trademark 
fur a chnuJate-envered ice ercara cunfetlioB 
The booia of the opposition was (hat the 
oppoaer owns a patent for a confection to 
which the trademark "Eskimo Plr" has been 
applied and that the acts of the 0-G Goody 
Company In selling its oonfeclion is an 
infnngement of that patent 
The Patent Office, however, dismisMid the 
oppoaiiion. declaring It has no jurisdiction, 
where tbe morka of the two parties ore 
wholly dhoimllar. to poaa upon Uie infringe- 
ment of ■ patent or upon queauons of unfair 
compeddon genenlly. 


▼ohdlly he holds to be ■ strong pmnt in 
Browns favor 

"Defemiant's purpose could Iw none olhi r 
ihoJl to arhirve adjuslsbiJily " lie itaya 'anil 
It hoi done tins by ii«ung an offset swivel 
connection inalcad of onu curved or brut 
It permits easy appliistion of the cumkina 
tion faiict ts to hot and told water supply 
pipes in tire same manner and for tlir same 
purpose 0*1 taught and claimed by Brown 
wfien the ofT-rcnicr varmiion dors not cx 
ceed one lialf to fivc-cighlhs nf an iru h To 
this cxtiiif at IcBtil il iH an (quivalent of 
Brown's oiliuntabU link or pipe" 

Inventiona In Litrrature 

H OW nisiiy invMilors are ihrre who 
irallze that ■ patent may not l>c ub 
tamed on a ilrvnc if the device has lictii 
fully dcwribnl in a priiilrd work, cvm 
though llic writer never nude oim of the 
articles^ That a pubhsiwd dc-cripllon may 
upset tho validity of ■ patent was illustrated, 
in the cooc of John I Brodic against the 
United States early this year, by the Court 
of Qainw. Rrodie was auing (he gnrem 
nient for royalties on hats made according 
to his patented dedgn. 


In ilet Urmg his patent invalid the court 
rrlird in pan ujifiii quotations from the 
following piihliLatiiins 
llomrr'ii lluid 

Ihctumrwe du 1/tifii/icr Irancau 
La Natun 

S( irnlifif Amrrn an 

'll IB rather startling* ihi court dctlarcH. 
"in < unneriiun with llic t on^j Jrraljrin of 
tins ratic lu have attentiuii calh d In an 
Dpiniiiii by Juilgr Wevtienlmvir of tin North 
rrn Dislriit of Ohio in wliitb luiihuI) ting 
the validity nf a paleiiL on an aulnmohilr 
liunipcr hr, Ity wiiy nf illiiHiratiun, said 
still III)* fLiidcfi and devices for piir|hisra of 
prulri linn are of iminrniorjul antiquity in 
ihi Wurld War. when ii wus rtalizcd that 
Btmtc prutei (KiH again«( shrapnel fire would 
he Hcrviccalde, llic need was uL once an 
BVvercfi by ihc dcvilupment uf the sicci hrl 
III* 1 III a rommrn isl senPH* the stcrl helmet 
was new hiil iii a patentable sens* it was 
Mill nov* I nor an iiivtiitioii " 


l^ongratulutionts Mr, Wrigiry 

ARMANS like Amcruan chewing gum 
T M, iiiuth that they Imve rt-sorled li> 
tour! ai iiiwi lu permit greaier iiii|Rirtalion 
of It By a liiial * 1 * i iHion uf the (^urt of 
\ji|M als ul Munich, clirwing gum has been 
HO ri'tlaHHifiid BH lu n dui e import duties un 
it froiii 300 lu lUO marks per 100 kihpgranis 
Ihis refluilion fnllowH coiilinucil n prewmt 
aiittiiB by importing liousis in Germany 
iiHMHicd hy conaula und the Amcncan cum- 
immal allacln. 

Our own licpartmrnt of (^inmerce re- 
porlM that chewing gum firM ufTcreii for 
Halt in ( hina 12 yiars ago and its purehoie 
limited Isrgily to the Aiiiern an popuUliun, 
luis incrcasid as on ex|»uri item from a few 
cusi H to appruximairly i (XX) tu IJOO rosea 
II yiir it IS estimated fully 9'> p* reent of 
the gum now sold in Chino f* In the native 
Chin* m* 


Of the People, by tho People, for 
the People 

1 *^1 IF Lincoln Mnior Company lus loot 
iwii easm agdinht other luiiipanics using 
(lu trademark ' i incoln ' In refusing lu 
taint I llic registration of the name as a 
troihnurk for the sh*»rk ubHurhers of the 
Lincoln EriiducU Cumpany, Aowuiant Gun- 
misHioiicr Mufire declares 
“Tho Iifituln Motor Gnnpony has aKCfl 
Its trailrmark only in ciinnrriinn with motor 
indrs. The iiiunln Produils Gunpany uses 
ill* name I incoln’ and the pnrlraiL of Ijn 
coin as trademarks fur shock absurbers A 
structure consiihriMl as a wlmlp, and tbe 
parts of which it is cuiniMivd are different 
things, hence, have not the s.iiiii drscnpiive 
pruprruca” 

In permilling the Linroln Manufacturing 
CAinipany tu register Lincoln' with a dis- 
linciive design as a tra*lruijrk for automo- 
bile brakes und limers, h< savii 

The applicant mils aUiniion to many 
regislrrcd irudcinarks and lu many names nf 
i onipames and corpuralions m which the 
word linroln’ apiieots. Judicial notice may 
h* laki n of ilna fact, and als*) uf tlir fact 
that f incoln is (oinmonly empluy^td as the 
iiuine of imlividtials and al^> ns a geugraph 
leal name * 


The Old Home Savinga Bunk 

N Ol only may ih* Elankrrs lllilitiis (^im 
pony not collect anything from ilu I'a 
iific National Bank hut the Dniicd Staten 
District < ourl for the Nonlicrn IJisirn I of 
Californio ivtlds that tlie patent for the mo 
chanical liook-flhaped liank for itome lavings 
(invented by Butler Oircr) upon which suit 
WAS brought, is invalid. Lecauoe all of lU 
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tlcmrniA ar^ old The uillilm company, 
lidnirfi of the patent, had nurd fur In- 
Itiitfeiimnil and hir an accuuniiiig 

i lit inuni <(u<‘e<tiun in iIiik canc ” eayn 
the Luurl whether nr nnt the book furm 
nf havin^H luiiik as hhown and fieneribnl and 
iIuiiiilU 111 lilt SI [eiirrti jmlenl was aniici 
paiid hy llie {irmr art Amnug the |ialrnl8 
intrudiiied III LVidiiice hy defendant tu hIhiw 
the vjrioiiH I h ineiits LuuiprialnK the Greer 
patLiit ciriiiilruLiiuii, are the Fiahtr |»a(eiit, 
the \nn i'lgeii luilinl. and the harni^tioti 
patent 

*'ll Hlmuld be ooiod Uiat tlie contents uf 
iIk hie wrappir of the (Fnir puuiit fail to 
im ntiun the alwve named paU nts a foi l 
whitb, I think, la persuasiw tliat vurinua 
I It nirntH u( the Cm r patt nt us t lairaeil are 
old and antiiipuied All of its eh menu am 
Invalid, fur tin n umin tliul all of them were 
old Taken logilliLr, ihiy also are Invalid 
as being merely un a^tscmblage of old ele 
menu wlmh actumplnihrd no new mull 
the decree bo for the defendant" 


No Trademark! for Service 

T hat a company which arllB servif^o 
rather than Cummocbtlca cannot register 
a trademark for arutlea it bandlca ii nudo 
clear by Asaialanl Omuniaaioner Moore in 
denying llie appbeation of Gregg and Son, 
of InilianapoliB, to register a trademark for 
repaired, cleaned, renovatiMl and dyed fab 
rlca ud fura, 

“A trailemark aa auch can have no eaia* 
tence apart from an arifcle of commerce, 
and nnleaa it la indicative of origin or own 
crahlp of the article," ho declarco. "Tbo 
applicant admittedly Is nut a trader, and the 
articlcw to which it applies ita private mark 
are not anlclea of commerce The mark 
doea not indicate origin or ownerahlp.** 


^Ford^ Mark Not Exclnaive 

T he Ford Motor Company has loft two 
actlona recently to prevent others from 
udog the name ‘Ford ** In an action In 
the United Scaiea Court In New York to 
reairaln the independent firm of Kelly and 
Stein from using “Expert Ford Service,** 
Judge Thatcher rules. 

"The words in their ordinary alfnlficance 
do not convey a false Imprcaiion and It 
docs not seem to me proper Co enjoin their 
UM unul the secondary meaning onughl to 
be attributed to them by the plainufT la moro 
clearly eslabbahed.** 

In a cancellallcm action in the Patent 
Office against John A McAdoo who regia- 
lerrd the trademark "Ford" for clgari, Aaaia- 
tani Commiuioner Moore holds. 

"It mutt be remembered that the word 
'Ford* IS not necessarily ennhned to the 
oorporate name of the petitioner It b a 
oomniun word of our bnguage used not only 
aa a name for many perKona, but also aa a 
common noun and aa a verb,** 


D«y Gun Pad Patent Void 

I N a suit bntught by W R Jorge»a>n 
against F 0 IlawkinH in the Circuit 
Court of Appeab of tbe Eighth District for 
injunction and tlamagca fur infnngemrnt, 
the court holds that J S. Day’s patent for 
a recoil pad for gun siorka b Invalid Tbe 
court rules that the fattening of a hard 
rubber base plate to the gunttock and a 
rrlallvrly soft rubb< r pad to the hard rubber 
plule does nut Involve Invention 
‘'Although the exact form of air cualilon 
sliown in tlir Day patent is not dmlused In 
the pnor art," Judge Ibioth write*, 
tliere waa diKlnsure of turh cliararler (hat 
the change mode by Day cannot In our 
iipiniun hr classrd as invrntnm Our con- 
clusion It that the Day patent b void for 
lark of patentable novelty** 


VIrlory for Do Forest 

T he derision of Judge Thompson In tbe 
Federal Dmtrirt Coun. In huldlng Lee 
Do frnrest to be the first and original In 
venior of the fcnl hack circuit and the 
osrinallng audion will have a far reaching 
effect in the raillo inffwtry Twdve of the 
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Patents Recently Issued 

Qaaalffed Advertblng 


f)f I ntere st to h arm ers 

\L 10 MAriO liAY UllAK»J( ANH HMOI 
SiiTFiL — Adiiptml fnr ultjicLmeiit on pnir- 
ilcully uiiy inimliiR iniiohiiii, fur aupnniting 
tilt Mi>il from till Imy, uml pliirlug the hay 
nurwarilly on tin uroiiuil I'uLctil iTilNrjnS) 

I F Hhiltuii, 11)2 I’oplur Ave, Mtinphis, 

Tuiiu 

Ditt.ini Attach Ml- 'sr roB TBACTfinu^ 


TujcpiioNE Stanu — For attaefamout to a 
wall, Uie teirplioiiu nmy be awuDg to ono 
aide, uuU a shelf Is liirluded fur taking down 
metumges. Piitoiit 1094401) XL Kuamos, 
2MU W Muiinm St, ChiuiKO, 111 

ItAHKET — Uuviiig a removably attiiohod 
Hire baiKlle wlmh may be looked in o^iuru 
tlve pnaltluii or in flat engugement to fnrili 
tuui alilppliig rail lit 1DD58HD O L Blek 
etibrode, Ulpluy, N Y 


\N LicU I. 1 III b tlriMii i>\ir two laljacsiit rows 
of putaluiM or the like, fur digging and di 
livering iJio (Hitiitofs at tho rear Patent 
rdrjfKU M It Sample, Elbabcth Hty, 
N C, 

IIaiiuuw — IIuiliiK II bo< 1 y formeil of a 
pluraIJry of bars wlikh r*arrj the harrow 
CiH'tli, and are*udjuafiibly cuniioeted with uul 
uiMitbi r Patent iDUr>H4't H A Willlunui. 
r/o Williams Wfg (^o , Wiitirtown, Teiin. 

Weed Hakuuw — W hich will oiierato, 
nlitii drown UMT u burruwed field, to auto- 
niadrolly gather wee<b from tho surface ami 
dUR-hnrge the huiiiu in buinlleii. Patent 1694,- 
085 O W IIIh, Occuu Ruulevnrtl, flour- 
water, (’oilf 

Mpacument kob Puiwu — A dapted to bh 
wcurctl to the plow U.iiin after the usual 
plowshurt bus bi‘en detarhed, fur uffonliug 


Window furnKB \vd Banf qb Snow Sx 
iLVliKlL — With meuiis for mointuiniiig a 
window in Its open puultion, and uutuniut- 
ically dosing the window upon certain con- 
ilitloua ill the ImmtKllota vidnlty Patent 
irdird^l E Kluiiiuoki. c/o E Carney, 138 
\V 8lHt Bl, New York. N Y 
DiHpf^SY Rack --F ur displaying merefaan- 
illse, meuts, ur similar artidos, adapted to 
be telesouped to occupy a mlnlmuiti aparo 
when not in use Patout 1696882 M. D 
Sheldon, c/o Amtrlcaii Wire Form Co, 2fl6 
Grand Ave, Jersey City, N J 
SBonoNAL Cam NIT Doob. — W hereby any 
iiiiinhor of aeetioiis may be asuoduted, and 
the duon interlocked to protect and connect 
all the HOcilniis Patent 1696876 H 
Iluacher, c/o Tleset Office Equipment To, 
Grand Central Tnrminal, New York, N Y 


facilities for shallow cultltation Patent 
1^06826 W J (Jales, c/o Oates, Fayette- 
vllb, N C 

Cu] TivATtiR-FcNDEB RbuCLA hlch 

eun be readily ailjiisred to varloua heifdita 
at tlie will uf the opemtor, and be locked lu 
mljnsted position Patent 1606111 C 1i- 
McKelvle, P O Box 246, Fort Colllim, 
Colo. 


Ge neral Intcw t 

Ca)MBI NATION CUBTAIN, DfeAnCBT AND 
SHAPE SVPPOBT— Which may be easily at- 
cached, and coldly adjuated to aecommodnto 
draperies of different widths without entirely 
reinu\lng tbe support Putciit 16942118. H 
Macbowlca, 174 Rusmll 8t, Brooklyn. N Y. 

Ticket — ITai Ing tho numerab priotud not 
only on the obvorae face but also In lerened 
relotioo npun tho nverae face-, for prorentlng 
forging Patent 1607607 O A Llek c/o 
Wolduu, \\UliBina ffi Lick, Fort Bmith. Ar- 
kansas. 

Milk Buttle. — Which may be stood oh 
elthor end or placed upon ita side uud held 
against rolling, and b open at both ends for 
thoroughly dcsnalng. Fateut 1690040. T 
V Voas, Phueiiicia, N Y 

COUMNED FkAMB WINDOW AND SoUSff 
— Adaptpil for um Interdiangeably as a 
storm window or a fly ucreefi, the inter- 
changing being done without special tools. 
Patriit 1695918. U C. Mllb, 3250 W 126th 
Bt. rievuluud, 0 

Toracco Pouch — Of the flexible typ«, 
adapted to be carried la a pocket, and con- 
strnctMl to prevent the gradual dlooharge of 
tbe coutenta. Patent 1604060 L. and M. 
Auiter, 220 4Ui Ave , New York, N Y 

Elamtio Lntt — Of the type, comprising a 
pair of slidably contacting In-elastic mum 
ben yieldingly connected by a retractile 
spring Patent 1694062. D B. Jaoobo, e/o 
nininiind X Rnuich, Bwan Valley, Idaho. 

Mkthchi op and Dpyice ram Obmcnttno 
Vtnxs — Which separatra the cement from 
thi. mud during the pasaage of tho rcmcot 
Into the well ousing Patent 1604448, A 
Boy h tun, c/o Frontier Oil Oo , CMty Nation 
nl Bunk Bldg , Bun Antotilo, Texas 

TiMiriiiiRrHir — Fspcdally destgnrd to 
bniNli niid Hcnn thi back of the teeth anti 
bi'twt^ii ihtm, and to properly maasagt Uie 
gums PntHiit 1595716 i M. Dudley, c/o 
I hirtlry Bur Po , Ibatrict Bales Office, Blr- 
iiiliighuin, Alii 

(VtuptirjufVT PfATK fii Platter — T n 
which pro\ikhm Is made fur holding iic\orn1 
thfforent urticli>H mul cniiatriicted sufflclcntlv 
fbHp to be strong ami dnrublo Patent , 
1 J R Mnnumun, c/o A Baldwin ’ 
A I'o , Niw Drli'ims. La. 

KMNTcixmT Bcbesn —W hich admits of 
the ready seiiarutlun or assembly of the 
pnrtH so that the innterlat may be wfiHhed. 
Mild (fie Bcpern cu^^enlentiy honoeil Patent 
1605029 W P Rhodes. 8418 UTth St.. 
Richmond Hill, N Y. 


Portable Bcaevoi d —Which mm he aup- 
ported in rigid relation to s pair of bukleni, 
readily astfcmbleil, and mo\eil from place tn 
place without 'dlaassembling Patent 1603- 
046. J J MacUem, 6057 South St An 
drews Place, Los Angelei, <'‘ullf. 

Pie Tin — F ormed of aections which msy 
be rsndily iuterfltted for baking pie crust. 
Olid aiding in forming and malnUtiniDg the 
crust slinpe Patent 1606331 E N Bas- 
sett 322 Floral Court, Lincoln, Neb. 

Fountain Pen Fnxn.— Wboreln the usool 
sock b eliminated and means provided for 
drawing a quantity of Ink dirretiy into tbe 
barrel Patent 1696811 A Craig, 160 
Cooper Bt, Bt. Jamea, L. I, N Y 
PuNTAL Card— I n comblnaHon with an 
envelope, which serves to eoncesl an object 
eontalned, tbe post card stiffening and fur 
nlsblug a little extra protection Patent 
1606088. U. U EnMy. Bbing Sun, Ind. 

Detaobable Antuup Heei. — Which 
may be readily applied to or removed 
from on ordinary atreet ahoa, tasarlng a firm 
grmmd engnftng tnaA Patent 1806882. C 
U. A. Helnemann, 180 Pateraon Ave., Baat 
Rutherford, N J. 

1 Means n» lloLDiNa Manbole FiAim 
[ — ^Whereby the output b very materially In- 
creaaed, and the work made possible in a 
foondry. not eqalppad with expenstve raa- 
ehlnery Patent 1606816 E. F Dooley and 
O B Seanland, e/o Hatefainson Foundry 
and Machine Co., Hutchinson, Kans. 

Tortedo —So constructed that Its turbine 
will be Incapable of heating beyond a pre 
determined temperature, tbua preventing in 
jury to (he turbine Patent 1600846 S. 
B. Mae Fartnne and M Eppley, r/o Marion 
JSppley, 12 flbefflelil Ave , Newport, R. I 
Liquid Level Gage.— P articnlariy adapt- 
ed for oil tanks of ships or other oontalnen 
where the nit or UquM b partislly above and 
partially below the gage. Patent 1606774 
R. Star, 84 Flushing Ave, Brooklyn, N Y. 

Toothdrush. — Ry the use of which a 
more thofough dennslng of all tho ezpooed 
surfaces of the tmth b Insured Patent 
1506783 B Wclssman, 683 Rlversfds DrlTc, 
New York, N Y 

Fahteninq Device —For naa In fostenlng 
glo^c«, curtains, and othors articles where 
two pieces of material are to bn brought 
togethfr Patent 1500342 E. A. Forroii, 
133D Hydn Park BUd . Chicago, HI 
CoMDiNATioN Floor Cleanix and Onja 
— Which will serve to take up dust and dirt, 
will wash thn Hour, dry tho same and oil It 
Patent 1607644 C Wiener, c/o Betty 
L’liiir, 717 Ltxliigtnn Are, New York, N, Y 
CoiiDiNED Sound Bog and SrcAxma 
T NIT — By mesna of wljch Bounds may be 
reproduced from the record of a talkfng ma- 
chJoe or con^cy<Mi by radio. Patent 1607647 
J Fttnrman, 440 Stone Ave, Brooklyn, 

N r. 

TltERUOUEm AND GAOB TtTBE^WhMl 
cffecu the magnifleatloa of the* oe h i nm of 


oUIbm of the oeUmied Patent No. LU 3 .- 
140 , bsued to Edwin H. Anttatroni, on brid 
to be invalid. 

Due to bagthy litigation, the De Pmeai 
paient dkl oot iwue until ScptemlNr 2, 192A 
It will not expire, therefore, until 194L In 
the meantime, De Forest hss a monopoly 
over any forms of rsdlo circuit wUoh hb 
patent coven. Also, he may now hold rwih 
ufacturera to an accounting of profits aoertt- 
Ing from any infringements slDce September, 
1921 


Two More Uae ^^Three-ln-One^ 

T hat a trademark may cover only the 
line of manufacture of its owner, and 
no mure, b illustrated In (he receiu ded 
oloDs In Patent Office oppoaitlons where tbe 
Three-InOne Oil Company aought to 
vent the Boston Brass Company from (^|b> 
terlbg "3 in T* and "2 In T* aa trademeriti ^ 
for boiler relief valves snd the Inbl Bdano- 
factunng Company from regbtering "3 In 1" 
for hot water bottles, ice bags and fouutalii 
■ynoges. 

"It b the practice of this office to register 
the Mmo mark in tbe name of different 
persona, firms or oorporatioas wberv the 
mark Is appropriated and used for mecehafr 
dJ» having different descriptive propeniao,** 
rules Assbtant CummlMloner Moore, 
evidenced by the registration of approxl- 
mstcly 75 trademarks, of which Jndkdal 
notice may be taken, oonslating In soow 
Inslancei, of tbe notations *3 to 1* and In 
other insUnces of the notation *2 in L* 

"The oomention that the use of the mark 
by another, ‘even for another class of goods,* 
would be csiculsied to rob tho mark of lli 
dbtinctive character and quality and oanso 
the mark to become commonpla^ could bo 
made in every case In which tha same mark 
IS registered by different parties upon goods 
having different descriptive propertirs, and If 
sustsined would result In but s single regls- 
tntlon for registration of each mark, ThU 
ii not (he law • 


Rffidlo Swiampg Paloit Office 

A pplications for radio patents sm 

slmoai oTerwhclming oAchtia nf tha 
Radio Division of the Uailad Suies PUmit 
Office, la aplte of the fact that the nmabw 
of examiners baodling Todie palest appUeo- 
Hons has been uearly tripled, the Radio 
Division la losing ground before the gnat 
laflax of requests for radio patents — agnatCE 
influx than ever in the history of the ofioa. 

The Patent Office has bora conlamUng 
with the problem of an Increasing number 
of radio patents for several yeors. When 
hroadossting first began, one division ha» 
died all radio, telephone and telegraph pah 
ents. But the number of radio appUoatloaa 
took such s Jump foUowlfig tha popubibing 
of broadossung that radio bad to bo dhided 
into a sepante division In August, 1921 
There are now 12 assbunta In (be radio 
divlrion alone. 


AdapUtlon !■ Not Invention 

I N converting the "Kiddio-KaF* Into a d^ 4 
vice to teach babies to walk, JsiMi L 
CsrroU b not entitled to a patent, the Usltod 
States Circuit Court of Appesb for tbe 
SUth Qiciiit holds in the cases of Fmk 
F. Taylor against the Adrian Baby Carrhge 
Company (be Wonder MaBufsotnrfflg 
Company. 

"AU that CsrroU has done,** writes Judgo 
Moorman, "is transfer to tba Klddb-Ksr 
oeitain old parts of persmbulaton or baby 
exercisers, with the view of msking them 
mon efficient in the uses to which they had 
heretofore been devoted He hu mounted 
upon a Kiddio-Ktr a ring to prwsnl tha 
chUd from falling, spread its rear wbeab, 
and substituted for Its front wlisel a fixed 
axle supported on wheels. In makfaig the 
Klddio-br utilittble In this mannK for n ( 
child too young to be tnHted with steering 
it, he did nothing more than any J tfU a d 
mechtnlo could have dons. He DHip hflTf 
improved tbe old baby walkeiu sr piildi h * 
hum, hut bo has brought nothlaffi Mir to 
the art** 
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SCIBimFIC AMERICAN 


flofal, wberehr tli* rwMitnf li flufflUtad from 
iMHh Mm of tk« iDVtniinmit Patent 1097,- 
eOfiL a Lifotii 203 W. 62iul Bt., New Xork, 
N, Y. 

PffTiTi leva of which always aiwufne 

natnnl pooldoiw, whether the flftnre la 
oeated, or otaiidlng on one foot or both feet. 
Patent 109730a J L. Kallam 1340 Slot 
0ti Brooklyn, N Y. 


and top pordoiuu Patent lOOTOfBS. I>o Witt 
T Lyon, Buena Flou Apte., 4303 Keumore 
Ave., Chicago, 111 

BvBirnB. — In which a novel aHaemblngo le 
provided fur ■pmudlng tho flamu and for eon- 
trolling the flow of air and oil, tliiiH promot- 
liiR hotter combustion Patent 15380^ A, 
Knls, liiiiaood Ave., nighliind Por^ 
I Mrult. Mlefa. 


VAjnrr-CUfn Catch anp Plaiv Bjico* 
TteL — Whereby the compact currying plate 
may be etuily retnovoil without Injury to 
any part of cone with whirli it ia aMooclatMl. 
Patent 1007878. W Q Kendall, 118 Mar- 
Itet Bt., Newark. N J 
Bxnnm Boat — Which makea use of a 
jdannlnf aarfacn for cxi rtlng an auatliary 
Ufdag action, affording leant retdetanen, and 
a maximum opecd from minimum power 
Patent 1007200 W C Bchulta, 1878 00th 
Bt., Brooklyn, N Y 


Hardware and Tedla 


Hack Saw — H aving a handle oonnncted 
■D dwt it can be adjunted about an axbi 
parallel to the dlrectloii of the frame, and 
firmly oocumd. Patent lOOSfKtfi L. 

Troidiaan, 225 WiinUea Ht, Elyria, Ohio. 

WKNOH^For turning the cape on greaae 
aupo, may be applied to a cap of any alae 
wIcUb tba range of tbe imvtruineDt Patent 
1004073. H. J. Schodeck, Box 03, Bpreck 
da, Oallf. 

nuJO.~Eor on In connection with bollera. 
oU otUU or atmllar eapocltiea, a conical bead 
esgaiiog within an outwardly tapering coni- 
cal opening. Patent IfiOGOlO. J 1>. O’Brieo, 
2 Borllnf fflip. New York, N Y 
BAW-Fiuira Clamp— W hich la portable, 
and will dtapenoe with the neeoaalty of ne- 
enring oiHdi devicna to a workbench when in 
non. Patent 1004811. F. J. Bird, 02 7th 
St., Ban Francineo. Calif. 

OmunNATioii Tool, — O oniitltuting a ham- 
mer, a hatdiot, wrendieai nail puller, pinch 
bar, and ncrew driver In a iringle useful 
boMhold Inatrament Patent 1COQ002. H 
Ifc Bogan and O O. Klosolving, e/o O O ; 
Klnaolvlng^ 017 Central Ave., NoshvlUe, 
Tenn. j 

Orami Opbriho IhtvioB.— Which is of 
•impla and dnrable construction, and capable 
of quickly opening or shocking oyster or the 
Uko. Patent 1607632 J K. Bicbens, 688 
W. Slot St, Jackson vllle, Flo. i 

Tool rok Appltimo Witn Clampb -Cob- I 
mlcntly manlptilsted to seeara a wire damp 
tn ^oce on a hooe or like object and twist- 
ing the wire eiMbi to prevent loosening Pat- 
ODt 16069146. F W. Qunn, 818 Colnmbns 
Av«^ Boston, Mosa 

Pobtablb Danx^UsIng an explosive 
■dztnre os the power element a dosed 
ahamber for the mixture, and a piston setins 
m oh exhaust valve. Patent 1608476. P 
OriUer, 68 Hudson Place, Werhawken, N. J 
Tool wi Rbmoviho Doilkb 
W hich fnnctlons to rip a longitudinsl strip 
from the expanded end of the tubes to sllow 
fw withdrawing the same through the crown 
dteat Potent U08468. J P BulHvan, 899 
WlUh Atoh Now York. N. Y. 


HeaUBir and UghUng 


Gamp Oookino Devxob^— O f light weight 
nompact atorage, easily set up or taken down, 
Bad provides a rigid support for cooking 
ntsnaUa over an or^nary camp fire Patent 
1II94T08. H. M Briggs, Suite 8, Mansur 
Bloek, Honlton, Uom. 

Watd Ucateb. — Wherein a pressnre 06 “ 
tuated switch is used to turn on an ele^c 
heating current immediately upnn tEui flow 
tag of the water Patent 1696819 L L. 
Btoemlete, Bos 623, Hsrtedaks N T 

Gab HbatBL— I n which the rndlants W 
amodated with the fire-box to produce ■ flue 
through which air drculatei. thus preventing 
losa of beat Patent 1694744 P 1 
c/o Moore Heater Corp^ Long Beach, Collf. 

HtTr-An BLOwat — ^Whlch Is ensy to na 
nlpulate. and whennby a jot of hot air may 
be dlreeted readily to any desirH surf^ 
Fatent 1606837 A Hopkins, c/o Hopkins 
Mffi. Co, 10 Drantine Bt, Allstun, Mesa. 

BHAwn^Whioh utlllim hydrocarbon oil, 
which Is tboroagfaly mixed and commingled 

with • hUthly hMtad (u mchlnf ^ 
bmwr orifleiw. P«tot WflOKJa. T. 0 
Vn Bnat, lOM Preddent 8L, Brooklyn, 

S. t 

Bahatos.— B uilt up of a number of oefr 
thma In wfaldi the headers are ^ped to 
, BrtMloek, thus provkttng oontlnaoua bottoffl 


Btovk.— J n which tbe beat from pno bnrfi- 
cF may bn advantageously utilised to idniiil- 
tancuusly hpnt a immbpr of conking utonKlIa. 
Patent 1608339 11 M. BriUu. OJus, Flo. 


MacUnea and Mechanical Devkea 


PLEXiBTAe Skiit I*ihtom — KiiMly pro- 
duced by unlliiafy molding, win effrrt a per- 
fect fit to the cylinder, and will greatly re- 
duce oil pumping tendency Patent; 1600616. 
1j K. Davbh 274 Qrovo 8t, San Krandsoo, 
CttUf 

T>i£aT 0 CK.— Which Is compact in structure 
and luuy be used with a band lover instead 
uf muter driven apparatus, may he quickly 
adjusted Patent 1602170 E. J WllUuaon, 
36^ Monroe St, Gary. Ind 

Snow Kemovis.— I n the nature of an at- 
tociiment for trucks, and particularly huIp**! 
for bn‘iikliig up and removing harrl crusted 
snow sturetl In pllni. Patent 1603623 P 
Wright 639 H Jackson Ht, Medford, Ore. 

Mea^s roa Connor ijnq Pn?nw —By on 
arrangetneiit of valvrs aw] pJnngrrs control- 
ling the direction of flow of steam to *^crack’* 
uml open tbe valve and cause the same to 
idfiiK Patent 1682889. R. F Knight Box 
346, Tlamacy, N J. 

Loop Wheel or GiBGULAR-KNrTTnrn 
Foam E8 —Having an arrangement whereby 
to properly determine the direction ami the 
plaiica of tho sinkeni of the loop wheeL Pat- 
ent 160.3463 G Nigra, c/a G Capuedo. 
via Arsenale N 17, iSirin, Italy 
Oaipet Beateb. — Having means for ar- 
rcsUug the movement of the beater element 
to relieve tho devloe and the operator of uu- 
neecssary shock and jar Patent 100M70 
U P Thiele, 278 No 7th Bt, Newark, N J. 

Wahhinq Macui^k.— I n wlildi the cover 
may be opewNl wbilo the device la in opera 
tion without first discunnecCing any part of 
tbe mecbauLuiL Patent 1603716L N Fox, 
Emery, 8 D. 

Elbctoual Appabatus. — For collecttag 
and counting votea, by a mechnniam by 
whldi each vuter may see tbe tally of his 
own vote, without violating secret bollut- 
Ing Pateot 1603946. C li. Sturgen. 344 
; Yale Ave., Cloremont Callt 
I FLCID - TaANBMISMlOH MBOnAETiaM — 

I Which is entirely contained within the fly 
wheel of an engine, endoeed against dust 
I and Injury appllcsl^ to motor vehldra or 
I other devices. Patent 1698669 W C and 
A U. Buckbee, P O. Box 936, Crockett, 
Calif. 

Bemi-aui^matio Tair pob Poweb Shovexs. 
—Which may be actuated at any time 
through the manipulation of a lever osso- 
datod with the control lever of the shoveL 
Patent 1604620. Q U Morin, 40 Florence 
Av^, Holyoke, Hass. 

Samitaby Btbeet Gtjuhbb. — ^Manually 
moved over the street, or other surface, and 
caudng a rotary brush to tlwronghly dean 
the surfsen without raising any appredablo 
dust Patent 1606066. K. Boyonco and M 
I'ekary, 000 W 1.60th St , New York, N Y. 

Potato Cfttol — Opernble to produce a 
novd form of sUcod potatoes, In which the 
prmlnrt will remain crisp when cooked Pnt- 
1604000. A W Brown, 816 Washing- 
ton St, PceksklU, N Y 

PlPE-BTIAIClUTEIVlNa ATTAOnMEHT ffOt 
PEESNca. — More espedally punch prosses 
whereby such machines mnv be easily and 
qnidily adapted to tbe stralghteulng of pipes 
and tubes. Patent 1694430 T W Wfl- 
llams, Oil Hill, Kans, 
pamniTd Pees* —Having Inking ribbon 
raeohnnisra movable uver tho type bed for! 
tbe purpone of producing Imltalion type- 
written letti ra. Patent 1604800 C. T 
Hpear, Box 378, Texarkana, Texas. I 

CoTTPunn Po^TOmoN fob Ptmt Rods — ' 
Adsptetl to be relcasably secured to a ver- 
tically rodpnicable part In connection with 
the mediunlsm of a wlndmllL Patent 1694,- 
784. A. li. Llgon, Iiongfdluw, Texas. ^ 

Mbohahioal Movememt —For converting 
A rotary motion Into a redprocatory motion 
for redproeatlng a shaft and rotating the 
same. Patent 1604666. J. W. Pitta, 97 
Owetia Av«„ IMroiC^ MIA. 


BcfeetM — Adapted psrHcnlarTy to a per- 
forated wOl tube fur preventing the panage 
of Mild iiiid Hmall atnnea between the tubi 
and tho Bcmii Patent 161>478H M J 
BicLnughlin uiid O J lliirrlunii c/n ITug 
gins, Kayw>r A LIddrIl, CJirunfcIe Bldg 
Houston, TixiiH 

BiJO f ornivrt— IVhbh all? n/riolently 
hold tuk^divr Ihv miiIh of rod HrctmnH, niid 
may bu qnitkly nppIlHl or dctnchcii thvn 
from. Piitint ir»04t»8. E K Thomas, 
Dciioyuj Oklu 

Dn-p Asn Siiaiijow Wfxl OYTiNnFn PRO 
TBCTOB. — Having niciiiiN for pnvmtiiig tun* 
scale, Nami. etc, from liil< rfrriitg with iIh 
opcrntlim of tho plmiget und ralvix. Pntnnt 
1604746 A B Mutller, 103 IhiiImIIi Ht 
San Antonio, Texas. 

l*llflCKMN Vita HKP ABA TING HYDRiH' VRRO m 
rams Otr Bfarinu Kvutii — I ty imuns of 
water steum und iigitutlon in n r1o»*d con 
talncr nii<] oornlatevl open coiitiiinrni. Put 
Silt 1604706 a J Rookwoll 13A So Staf 
ford Avi Huntington Pnrk, OuHf 

BlAcniNr roa Hkuhino HANmi-jv to 
Bareeth —Fur containing grapCM i tc-, pni 
vidlng means for m^iring the handle torfid 
nals adjaieiit the rim and dtnehing tin m 
In pusiHon PiiUnt I'iOnHQfi. C L Itickin 
brodo. Ripley, N Y 

ArPAa.\TiH pfiR Drying Eouh — W hmbv 
tho resviltniit pruvlnot will be mure soluble 
than is nsnul, purllinilarly rnirh prmluctn 
as albumen and whuln (gga. Patent IfHgk 
778 . U R Tlurkson c/u llennlagHon Bros, 
liOO Hudson Sl, Now York. N Y 
j Apparatth ron Ppttiho Abticlkh — Such 
I as vegetables and fruits, by a direct nppli 
loutlmi of heat, without ilnmaging the bi^ea 
of thn artieloH. Patiiil 16 M 064 J Q 

I Leavitt, r O Box 364 , Ogden, Utah 

PiHToN Ring — I n which means of conneh- 
tioa between sccdons Is provided to lock thv 
same togothi.r for rndlnl eipaiudon or con- 
irnetinn Patent 1696800 O H Taylor, 
Bilozl, MIm 

Gate.— Having mechanism adapted to be 
operated without tbe driver of a vehicle 
having to dismount or atop the vehicle os It 
pniea throngh Patent 1606624 M H 
Poole, 516 7th Ave , So , Great Foils Moat. 

Lubricant ('up— W ith spring pressed 
plunger, aatomatlcolly regulating the flow 
of lubricant, wlitrcby tbe volume will be 
praoticiilly constant. Patent 1606157 U 
EL Hoover, Route 8, Wabash, Ind 

OoBEB.— For apples, tomatoes and other 
fruita or vegeiablcs, the apporatus will not 
only cut a rlrcnlar opening but will sever 
the core Patent 1606968, J Q Leavitt, 
P. O Box 864, Ogden, TTteh. 

TtpeBab MicTHANiaM — Which win pro- 
vide for power where ncedod, and spccvl of 
movement where speed oud not power ia must 
dcalrfri Patent 1606847 A N Woodruff. 
Box 1097, Washington, D. C 

Clutch — Especinlly adapted for umc In 
wen drilling, providing an internally ex 
paudlng clutch capable of adjustment to 
oompeiisate for wear Patent 1604106 J 
W Miller, 311 No Raymond Ave, Pim 
draa, Calif 


Pertainin g to V ehicica 

VABlAllTJC-SeEKD-TBAIfSMlSSlON MeCHAN- 
IMM — Which con be adjusted while the drive 
member U rotating to render tbe mechanism 
Ineffective, or to give varied specdo. Potent 
1604763. B, B Koyner, Box 381, Plqiia, 
Ohio. 

Attauhahuc Bl APR.— Adopted to bn RtH 
pH«l tu difftronr tyisdi «f nnn-skld chain 
devices, suth ns are iis«l for automobile tires. 
Patent Jft0406a A O Hartnng, c/o Q 
Breutr. Mulpu H71, Buenos Aires, Argen- 
tina, 8 A 

Dfvick tub Mounting Dime VrnitJEE 
Whioxs - By which the whrd mny b« slid 
soslly tu bring tin stud open lugs in the disk 
in registration with the studs (urried by tho 
hub Patent 1606030 L I Slevcn, 1461 
4fith St UnM.klyn, N Y 

HPAiiTiniiT wm Motob Vkiiicirh— T n 
which tivrt wninTH of light and two rertedors 
are empiuyetl in each unit inch fucnawl 
upon diffennt iHtrliuus of ilio road slieod 
Parent R- B Stiort, Box 235 

Bapiilpn Hklu. 

! AmmoBirg HEAnuonT Cuntbol. — A(S 
tUHtil by the movement of the altering 
wheel, throwing the light upon the rood iu 
the direction *if turning Pstont 1606870 
iH, Bcli^ito, C Btsiigttord aud F Bchlueter, 
|0781 Vlnewood Ave., I>etrolt, MSdL 


Olamt^Fop exerting pnmsuro on tires 
during \ ulcnnixing, tliu iimxlinum uf pres- 
■nn biJiig ixirtofl at a plurality uf points 
bv a kiiiglc nnariH Patent 1506014 E- 
NewtUr J40 \\ r».6th KL. N.w York, N i 

TavutR lIolHr ami Coiiij^b WTilrh 
will traiiHUiit iKiuir fnnn th« < ngiiii of tbe 
(nipfur (u iHti Mid tif till iniilcr fur rHlMng 
or luiMniig 11 m Kiiiiii PatMit 161irilNl!2 
Mujtr J to I' ''ub Sl , Itrfmkiyu, N Y 

I mv^bhat 1\Mkn — Partteiiloriy 

iiH itpiiilMl tu tin from wlii'f'ls la lug dust 
prrHtf, nif.M'fi I'tnnpait and having little 
infiuMict' on tin mP-i ruih PntMil 1^14103. 
M G Ml \inIj, Box Jt)1, FriiltiiMo Btatfun, 
Oakluiifl, Cullf 

AuruMoiiiLt 1<(K K — For uht In connec- 
tion with tin Nti*! riiik niipnriitiiH by uicnna 
uf a iitrmiiratinii imk tin n by avoiding keys. 
Pntpiit 16fM<mi J Clifford, latO lt2nd Ave.. 
Oakland, Culif 

DIMVIRB Fob VUTOMOHirt nPAnUGITTS — 
Immoiliati ly uMwiuiiitei] w Itli tliL reflector, 
hnnkliig the llglit ruya at tlieir sourett rather 
thuii whllt p irthtiig tliruiigii lliu Iruri Pat 
Uht IMMttT'fc D J Smythc uud A, Kerr, 
PuirbaiikH, Alaska 

HTnoiiNu \\ nm Thruttik and Hpabx 
(^ iNTKuL — Which may be opt rated by tbs 
driver's hands without in any way shifting 
tho iiositinii of tbe bands on thn wbeeL 
Put* nt 160.18711. It Learmuiit, Box 0, 
Boorowa. Niw Hutitb Wales Australia. 

Motor AfiirtiA W ttixL. — Moro partlcu- 
larly of the disk tyiie, for fncilltotlug the 
holding ronioval, and reji1uf>i.meiit of pum 
mntic tires, and prevnitiiig rutnry movement 
ofUiidiHk Pah nt 1606007 L W G Grleveo, 
c/o Grieves Rapid Dcmountablo fjoek Wheel 
Co , 01 Queen 8 l, Auckland, Ntw Zealand. 

Vfntilatinii Device roa Vehicles.— Tr 
which mLoiis ia provided for conveying freah 
nir Into elow‘d veblclcR and forcing tbe foul 
air out. witliniit causing n draft Patent 
1606064 A Blortlmer c/o Michael Clancy, 
8268 R Green Bt, Chicagn. lU. 

Dktick roB The in Aojuhtinq Foot 
Bbake 8 — WHiich holds thn foot pedal of an 
Biitomohile in pro|»er position while tl^tea- 
Ing the nuts on the apringa of the brakes. 
Patent 1006834 P Herbert and J ML 
Wlthee, Box 140, RumfonI, Me. 

Puirp — For furdiig sir Into an autmn^ 
bile tire, and having novel means for aop> 
plying lubricant to the moving parts of ths 
pvimp. Patent 1606356. R D Hnidics, q/s 
Red Giant Tool Oorp., Lynchburg, Va. 

Antiheid Dpvicr.— I n the form of fin 
attachment for vehicle wheels, nspedallj au- 
tomobiles, for use when the pavement la Joe 
eoated Patent 1606790. K R. Blum, ZM 
Bronilway, New York, N Y 

VniicLK Running Boabu.— B y meani of 
which dirt and the like may be scraped frooi 
the shoes before entering the car Patent 
1597638. C L. Vincent, 79 Carmel Bt. New 
Haven, CVmn. 

Antiskid Chain —W hich can be readily 
adjusted to any onllnary tire, and provldea 
means for taking up slock after tbe devlea 
Is pusitlonefl Patent 1507696. C A. Hart- 
fieC 2098 T^zlngttm Ave , New York, N Y 

Tbaveunu Advebtisinq Dcviol— I n ths 
form of a vehicle^ which affords forlliUei 
for HupportlDg a plurality of rotary display 
units operating at spaced intervals. Patent 
1697262. J H Bloodgood, 8210 No A St, 
Tomps, FIs 

Automobiik Dibecttion Hional.-'A sim- 
ple nnit which con bo readily attached to or 
removed from, an automobile, and operated 
from on encloaed cur Pntcut 1607624 B, 
Schawl, 8414 89Ui Bt . Wuuthavnn, L. I, 
N Y 

Trapihkib fob Automohiu^ Fuiobr — 
Whirii may he npplhil to any part of tho 
floor, resdlly npcnnl aud automaticnlly 
rioHcd, ur ntiJustiMl to remain open Patent 
1507560 G \V narriiiRfir, Lawrence, N Y, 


lyni gna 

Dkhii.n kuh a IVvii’m (^ATur — Patent 
7W*lO — i; Hulk hack, Ibnimm, Mich 

DIMIGN rtiR AN AuTOJIOHITAC SlGNAT, 
rAfliNG. — Pull »t 70770 J Martin, 440 
Lewis \\f . Brooklyn, N Y 

1>kh1(in >-ob a Box — PntHiit 70774 F A 
IhircIiaH. MHlrnw, N 1 

1>EHIGN FOR A W'OVtN FaHRIO OR SiMlI AB 
Artktjw '-P uteiil 70TS2 1, Bluhni. c/o 

Piiwnlx Mfg Cu. 40 Thomas Bt, New 
York V 1 

Design FOB A Box —Patent 70607. F. A, 
Porchai^ McOraw, N. Y. 
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The Story of Steel 

By J. Bernard Walker 

Editor Emerutu, Satnnfic Atnencan 

Tf one were t(i nimr llio ni<mt important iiiiltintry in tlie United Scttttt 

hp would be safe iii nanniiK that of hIp« I Jo {uit this llniUKht in ihr words uf 
thp aulhcir of tin ihi*vc biHik U the wnlir n askpil (n name the principal 
a((cnl ID the euormnuH tiruwih in wpqIiIi of ihm rouiilr> during the jiast iwu dec 
oifrs, he would uiilusitdliiigfy luiiut ilip vaM iron di posits of the I^c bupenor 
region and the const ijin nt pin nomenal growth of uiir stcc) industry** Nature was 
cKtraordiiurily gtiiproiis win ii she woa pn paring tin* P mtury of the United Slates 
aa a habilalitin and ilt vi lopiiiriit of man Nowhrr* in the wide world ii to be 
found such an aggn gallon of rn li, natural Ti'Huuri pm- forcgls toil, riven, water 
power coni, nml oil to say nulhing of niiniTals Of all these, perhapa the most 
amazing wp hid nliunhl suid smsatinnol ia ihv. eiinrmnUb de|MauLB of unoaiial 
rich iron ore B\crugiiig SO p< ret ill pure iron whith extends for one hundreil miles 
or more north of anil parallel with the norlh duirc of Idike Supi nor ^fhe Story 
of Siixl,” u an attempt to deal with the larger osjii*! is of the vast alrel industry 
111 surh a way llut the nadir — whither hr be lpclinii.ally liiHtructwl or nol^wlll 
be parlirulurl> informed ujtnn a subjrrt of univinul iiilrrist Preparatory to 
writing this book, Mr Walker huhIp an cxteiideil trip throughout the properties 
of ill* United Stairs Steel Corporation and hjs slory is based upon wliai ba ouw 
tliToughout tIuH journey of Mvcral Hiiks duration (rum tin* immng of ihe ore 
la the Missabc Eangc where tlir lainiuii Hull Kust Mine opriu il« huge gap — 
an excavation many tunes larger than llu ( ulebra Cut, Mr Walker fullnwa the 
ore to the vast ore dorks, wlierc on a lest some 14,000 tons have lieen loaded into 
a ship in 16'/^ nuiiules, llirn accumpuiiyiiig the ore on its irip down the Great 
Lakes tn the Jilost fumacih nt Luruin, Cary and clacHherc Separate chapters 
are given to the smelling of the ore in the blast furnace, the treatment of the 
molten iron in the Uesaciner converter and in the open liparih furnace and the 
electric furnace, to turn it into steel in llin bhape of the ingot Ihen fullovr a 
Bcrieii of cluplen on the iiianufaciure of the steel into tlie prim ipal fjnialied prod 
ucu of the steel industry The human side of the Industry is dealt with in chap- 
lira on safely and gunral welfare worL Although tlie siuify upon which this work 
U written was conhind mainly to the activities of the I'nilcd Slates Steel Cur 
poration, die general pra< lice In sKxl making is so similar throughout the in 
duMtry that these cliapli rs may be taki n as truly rcpreMMilatlvc of die industry 
as R whole The style of the book is cluiracteri7«*d by die ilarity of diction and 
touch of imagination which disliiigundi dir aiilhur and the immensity of llic 
various planla and the truly sriiHaiional hire of tho nuicliincry employed are here 

vividly and entertaiiiiigjiy set forth When it ih imrue in mind that the steel 

Induitiy i« luriiing uut fiiiislied pruduits at tho rale of over forty mitbuii tuns per 
annum, it will l>c nalizcil that a large forip and much knowledge and skill is 
needed m disiributing dux hiigi tonnage from the time it reaches the loading 
platfornu at llir hnisliiiig end of the mills This jfiijHirtant work Is ilcacnbed in 
a chapter enliiloil, 'Distributing the (inishetl PnKluit** The last two chapters 
on (hr marketing of otrel and the finam ing of the iiidiwtry, written by Edmund 

Drown, Jr, add greatly to die value of llus work I’ublislird by Harper Drothers. 


^3 IS postpaid 


Science A life 

By SmUm 

Prof Cbmbrtry Untv of 


Prof Cbembitry Unlv m Oxford 
As a Noliel I’nzeman in ( hnniAiry, 
thr author aileinplR to slmw how our 
knowledge and cnnlrul of the inaniraate 
world underlies all the polrntiolilies of 
life A unique and profitable vi« wpuinl 
Popular Id lures drlivend at the IJni 
vrisity of Aberdren I'uhlinhcd by L 
]’ Dutton C^i 1415 posituiid 

American Private SrhooU 

By Barimr Sargnt 

A moat cuniplrle baiidiMuk giving 
extensive infiuiiiulinn < laMMifinl in sc 
crntble manner of I^SOO si hooU iiichid 
mg a “Who's Who" in srumdary etiu 
cation Published by Author |6 20 
postpaid 

Cfacmlstry In the WorM*n Work 

By H B. ffoew 

Kdllor InduMt, A Enar ChemlMtry 
A lonirllmtnr in the Scientific Am«ri 
can on this subjrrl the author hrn ex 
tends tbr wnlcr application in hU fadio 
and tnncliisivr style Those who rn 
joyetl hib uriicips abould read llus Insik 
Publnditd h> D Van Nosirand & iM 
13^15 poHlpaiJ 


Popular Guide to the Ilenvena 
ByH S. BoU 

Pruf AniruDomy Unlv of Cambrldab 
Utfvl>ed br Rev r Fb K. PhlUlp^ 

Bccy R A S 

This fourth cilitioii is a c^implcle re 
vision of this well known work and 
brings It in line with the aimn and 
mrllMKls of recent research Published 
by D Van Nostraiid & Co t? 70 post- 
paid. 

With Seaplane and Sledge In the 
Arctic 

By Copipi B m mmy 

All who enjoy sioricR of adventure 
will find this tale of the Oxford Uni 
versity Arctic Fipediliun to North Fast 
lantl, both Issciiiating and Worth while 
ri adiiig Published by George H Doran 
Co 96 20 puHtpaid 

The Steamer Bpok 
ByE.V MWkM 

Much of the Ion* of the sea the 
nuuricsl icrnw of ships and navigators, 
together with well seincted verse and 
■hincfl makeH thin little vidiimr partic 
ularly adapted as its title suggests. 
PiibliMhed by Dodd, Mead A Co 92.65 
postpaid 
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Distinction ' A mm or i mou r miy gain 
notoriety even popuhrity almost over ni^ht 
ind lose them just as quickly But distmc 
non comes only with timt ind i long senes 
of nc table achievements 

The distinetion which Packard cars enjoy is 
the rtsiilt of more thin a generation of leader 
ship in engineering ind in bt>dy design a 
quarter eentury of patronage by an illustn 


these whe wish an indiMelual listinetien T( 
them Paekird eflirs the misterj leees cl tie 
t rem St I ( dy dtsij^ners an 1 unlimitt i eh lee 
in c hr t ambinitiens iijhtlstery ii ] the 
refinenui ts c I equip ment 

Thusth se will w a jld 1 1 1 the fin il tc i h f 
luxury and perse nihry tc up reme rnf rr 
leuity ml distinetnn can ^ratify their tin 
mate lesin in i euste m built P ickird 


ous clientele 


/VK T//r 


1 I \ 


H H O 


Pride 111 Packard ownership is n itur il ind few 
would earc to chan(,c the famous lines which 
proclaim their ears as Paekards But there are 


PACKARD 





Five big railroads art: 
ulrrady using thui nrw type 
of locomotive Developed 
jointly bj the American 
Locomotive Compan>, the 
Ingmoll Rund Company, 
and the General Electric 
Company it ii a iigniftcant 
rumple of what cu ordi 
nated effort can produce 


On its initial trip from Schenectady to Chicago this 
Oil-Electric Locomotive, running light, traveled at a 
cost for fuel of less than 1 cents a mile— 832 miles 
for $11.90. 


Half a pint of fuel oil will drive 
it a fifth of a mile. One operating 
official estunates that this loco- 
motive will save the Chicago & 
Northwestern Railway more 
than $10,000 a year. 


Important economies will be 
effected by the railroads through 
the use of these locomotives on 
branch lines, in switching, and 
in other services. Whatever helps 
the railroads helps the nation. 


GENERAL ELECTRIC 
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Carnegie Steel Co. chooses Crane cast steel 


I 



\ ( rtnp ilmwrr «ilh \ ill- 
ume rrgiiliitiir to inctrt ^ iiri- 
■ lioiis III «atf^r pressure 



IHstorians, marking man’s progress by his 
Use of inctaljii, call this “tlic age of steel ” 
The storv of its ntili/ation, from the days 
of llie Toledo suord-blade to our sky- 
strajMTs and ships and iiiighU river sjians, 
is a romantic epic of luh aiiciiig knou ledge 
Toda\ , the high Inbulc to any material or 
prodiu t is to sa V that it is as strong as steel 

Among the pioneers in this country to 
produce east stetd Nal\es ami fittings was 
the (Vane (\) With eharaclenstir thor- 
oughness, theliest methoilsof manufacture 
have been carefully evolves! To enable 
the exact eontrol of tem|)emture which 
(^rane deems essential, only electric fur- 
naces are used Kv cry step in the produc- 


tion process is paced by chemical analysis. 
The molds of ver\ refractory sand are 
baked, and the flasks are extra deep to 
allow generous risers, insuring tight, solid 
eastings Finally, correct annealing and 
slow cooling relieve internal strains and 
give hne, even gram 

Hence, it is not surprising that for their 
power houses, the masters of steel clioose 
valves and fittings of (Vane electric cast 
steel. In your own plant, its unfailing de- 
pendability may do no more than insure 
safety by the widest possible margin Or 
for your home, you may need simply a 
sink faucet or a radiator VTilve Alivays, 
if It IS quality you want, specify Crane. 


Abovr a view m the Curia 
boiler bouse of ibc Camegw 
Steel Co . Rankin, Pcniujl- 
vama. showing boiler leads 
and main steam header The 
valves and fittings tn of 
extra heavy Crane ctecUio 
cast steel B Floenheim Ic 
Co, Pittsburgh, wera the 
piping coQtractotfl. 



PIPINC MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OIL 

WRITE CRANE CO , GENERAL OPFICCSl fiSfi 8 MICHIGAN AVENUE. CHICAGO 

Branchti and Satts Offices sn One Hundred and Fifty ffiae Cities 
Atf/fontf/ Exhtkis Booms CAirtfgo, JS/ew York, yfsiansie Ci/t, Smrn Franetsco and Mantreai 
IBorks thtca%a, Bridgeport, Birmingham^ Chattanooga, Trenton, Montreai atU St Johns, ^yte 
<.RA\t rxiVlRT CORPORATION ^^W \ORk S\N FRANOSCO MEXICOCITY HAVANA 
CRANbUMlTFD CRAM- BLILDINc. Bt U I- R HAI L SQUARE MONTREAL 
CRtSt-BFNNf^TT I xi,, LONDON 
C'lCRANL PARIS BEtSSEU 






344 scsiF^Marked Ball Bearings on 

Fourdrinier Save Over $9,000 a Year 



O VER four years a paper mill m Massachusetts installed a ]i6'mch 

Fourdrinier. shown above, completely equipped with fflCSlf' marlu-d 
Ball Beannga, except on press and dryer rolls — a total of 344 bcanngs Since 
the installation, this mill is **Bhowing a saving of $1,17440 in lubncation, 
$1,07507 in maintenance. $1,13785 in wire cost, and $5,49071 in power, 
amounting to an annual saving of $9,978 04,'’ states the mechanical engineer 

''These savings do not take into consideration the reduction of loss in 
productive time when putting on ntw wire," he continues "Furthermore, 
because the machine runs so much more smoothly and evenly with hall 
bearings, the paper manufactured is more even in quality and finish " 

Certified Survey 1605 gives complete facts on this installation 

aCSlF* INDUSTRIES, INCORPORATED 

165 Broadway, New York City 



Tnc Bonimnc AMsaiOAir DaMnbtr. ItSi^ VahuM lit. NnnhM i 
I V 4 ■. A. flubwiivUm prim 14 00 j 
“ ■ any Gnat r 


I 00 JMT Mr KBtond u anniiil-sliMi mattar J 
■at Britahi rliriita rmevad. UliutnlM ■rtfaln b 
f» admtlalBr atooh-MlUna vnCvrprNn b 


^ _ N.W York N \ anri prlntnl In 

rnattir Jom li ISTi at Ui« poat ufflee al Nrw York N V urnbr llMf art of Marrh 3 lR7fl t-.|.yrlKht lutM by SrtrnOlU 
ma«t not b* nprodund wKhont wrillen permlaalon The* uh of Srientlftc Amrriran Rrtlrlca i*r <iuotatloni from 
Mvar autlMHiad SdentlBc Amrrtcnn ” Reuiatrral Unltn) Slates raitfn! Oflle* 


l^bUBhad mcmUilr ky ^krnUSa AnMrlrtn Puhll^lTiir _Comi»iiy _lil £\ ill Wear 40th^_Slrtfet^ 





76 Intemationalf 

in the 

Union Ice Company Fleet 

from dw Unkm k« C ni»aw j i 
*'Our companr hu tak opmiioo ■nm- 
IT itx Inmiutkinal TnKba,Two m our 
RanopUnc ira now fntahinc ihalr aavanih 
' haw a flm of Inttr 


rofHtvic* WmV 

iMilfjoali optrmttng In our San Frandicu 
cUhwTv wh«t« diM to hdb and cohMc 


iha 


, ramlrao 

vakklM tai hnvy dutr Mwlca an i 


jlramana oa aiotDr 


* WaanwvniatlidBdvididitptffotm' 
am of ihcae irw.lu and ara plaaacd 
to Bcknoirlcdiii tha aatUliKtoiT wrrka 
which tha Harvaatat Com oaiiy la caodata 
taia fram ki varloua bcancbca,** 

(Sunad) 

UNION ICE COMPANY 
M H. Robbliw. Prcaldani and Ocn Mar 


Ice Delivery 
in Sunny California 


U P THE steep hills of San Francisco 
widi heavy loads of icel Hammering 
over the rough opbblcd streets that try die 
fibre of men and trucks! 

Seventy-six International Trucks serve 
die Union Ice Company whose plants and 
trucks are scattered all over California and 
NevadsuAfoer seven years of the moststren^ 
uous service from its heavy-duty Inter- 
nationals the Union Ice Company Is 
adding more and more Intcmarionalstp its 
fleet. That tells volumes. 

Here is added evidence of ruggedpowert 
and plenty of it. And here is proor^ the 


606 SaMiCHlOAN AVB. 



dinMng ability ot International Trucks. 
Thousands of other owners use that ability 
on hills. Others use it to haul rock and eardi 
out of excavations. Others to pull loads 
thiou^ hub-deep mud of oil fields or to 
bring timber out the forest 

k^y are the stories toidt by owners and 
drivertof the climbing ability of their Intefw 
nadona]s.YctpoweraIonedMnocaocount 
for the success of International Trucks. 
Power is backed hy all the ocher qualities 
diat the Harvester organisation has learned 
to put into trucks duou^ more than 22 
years of truck building. 


T%9l nitr nm ^ m ^ Bm Httmdm A9 lf p m1 m f Da^mry, S pm i Tryi€kMmf Ig-M jIm Tnidk« 

fwmgliil fr— i I C imS m J A. McC«nMcfc.pggri na InSMUri M l Y a rt i r , 

StwJ tydw wrirt l Mc jM OwwIi ^ i w i i tfwdb Mf Mc. ■r g awlM ri — III fcrawdMt lmh< IfaHaS »— IT 
In CkiMrfB-riht f mrt k wryom wm Am mm tkm mamm mauArn. Wrttt §m rwm$twm dmarttOm I 
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ScientificAmerk^^ 

THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, DECEBIBER, 1926 

CHEMISTRY 

B elieving thAt there is no field 

in industrial effort today more 
fraugcht with possibilities than cherais- 
try — more particularly industrial (hem- 
istry — it is with mudb. satisfaction we 
announce that beginning with our Jan- 
uary uiue, D H Killiffer, Secretary 
of the American Chemical Society, who 
IS intimately in conUul with all that 
transpires m this field, becomes a reg- 
ular contributor to the Siirntiric Amer- 
ican He will have a department in 
which mil be noted each month the 
latest announcements and farts of in- 
terest upon which authoritative com- 
ments will be made. 

THEORIES 

W E receive about a dozen theories a 
day from people all over the world 
Theorhti of this, theories of that, theo- 
ries of everythmg from a sub-electron 
to a hyper-super-universe They arrive, 
generaUyi in the form of an elaborately 
prepared manuscript on which someone 
has pul literally hundreds of hours of 
thoufdit and preparation, most of which 
IS wasted. 

Our readers do not see these theories 
for few if any of them come to us sup- 
ported by actual laboratory test The 
ancient Greeks attempted to reach truth 
by reasoning alone but they went for 
astray. Mo^m science says, ‘^Ask Na- 
ture by making an experiment** Ibis, 
few of these iheorisU seem to find 
necessary. 

When, however, a theory has run the 
gauntlet of the various scientific socie- 
ties which are made up of profeHionol 
aaentific men, and has at least received 
considerable notice— even if not accept- 
ance — then we often publish a r6sum£ 
of It, accompanied by a frank statement 
ooncemiDg its present status. 

BAIT 

W HAT bait would you use to catch 
a mountain lion? 

Catnip 1 

The Biological Survey is using it 
According to Dr, A K. Fisher of the 
Economic Investigation DivuJon of the 
Survey, catnip has a peculiar lure for 
all members of the cat tribe, except the 
cheetah of Indio. One drop of oil is 
diluted vnih ISO drops of petroleum, the 
dilution, os in the case of attar of roses 
and other perfumes, increasing the 
odor. A drug firm in New Yo^ has 
been urged to produce catnip oil not 
only for the Survey but for private in- 
dividuals who desire to trap vnld ani- 
mals. 

It only goes to show that domestic 

Celines an no mon distant from dirir 

wild cousins than we dvillaed humans 

an from oura. 


Edited by Orson D. Munn 




In This Issue 

Gernu Thai Carry LampB 

F'ireflies, glow worms, luminous hehis and other animals pro- 
duce their own lights Even some bdcierm do il and they do 
it more rffiuently than itiau does it with hia rleclrn lunipb 
New research has thrown more lidit <in these tiny lonh 
bearers. The story is told on page Ilk 

PUutning SiUl Larger AirrhiM 

Government technical bureaus nave designed two giant air- 
ships for the Navy, iwKc as large as the Loy dngc/es, and 
wiln a radically new design — shorfet fat and *Miu\uiu*' They 
will be filled with helium, armed to the teiih and much 
stronger tlian the ill fated Shenandoah On pagi 118 a gov- 
ernment authority explains the new plans of our Navy 

Not a *^Death Ray^ 

A remarkable new ratiiode-ray tuUrWhirh kills small animals 
has just been announced in the pres^- ^ready many errone- 
ous and even nduuloub blatements havwdbeen made about it 
Od page 420 you will find a ifaormighly aeeurate, authentic 
account of thi^ marvel, with the sensational nonseiibe left out 

Golf Coniroverry! 

When golf fans fall into an argument the re^t of us stand 
bock and watch the fun a^ the fur flies. That is what has 
happened in the lolumns of the Scientihr American In our 
August issue Professor H H Sheldon said one thing — now a 
golf ballislician tia)s another Torn to page 426. 

MORE THAN 200 PICTUHF-S 
CampUtU table of conieafs will 6e fciutd on pofs 478. 


For Next Month 

Dradna 

Nobody knows yet how we think; there ore only theories But 
we are rapidly learning more and more about the develop- 
ment of that marvelous or^ called the brain Next month 
Professor G. Elliot Smith of the University of London, famous 
anatomist and anthonty on human evolution, will contribute 
an article, revealing new knowledge concerning the hrain. 

IThol Tim a Tire? 

Largely heat — the heat generated when the tire bends at each 
turn of the wheel This beat gradually oven ures the tin and 
It becomci decrepit. New wayi are bring sought — and found 
— to overcome this Next monOi D. H Killifer, well known 
chemist, will explain them. 

Telepathy, Mind^eadUig: Fake? 

Sometimes, at least, it is When demnnstratril on the stage 
It IS quite certain to be faked. How the prnfrssional mind 
readers dial circulate among the audience and read thrir minds 
actually signal to their confederates on the stage forms the 
nucleus of a brilliant account by Dr. Walter Franklin Prince, 
Research Officer of the Boston Soaety for Psychic Research. 

Other articles on Fossils in Illinois, Inventors Who Have 
Made Good Commercially, Children of the Sun, How the 
Bullet Identifies the Cnminal; Wheels Made from Steel 
I-beama; Unit Automobile Bo<^, The Rising Tide of In- 
sects, Astronomy; Radio 


MORE THAN 200 PHTTURES 




not 


Do you Ifln (acli? Not half tmths, 
but fkm atatemenlB by 
wbal the world’s 
it Tbm n one way to get 
$4 fcr a year’s subscriptioD to 
Hie ‘ 


EIGHTY-SECOND YEAR 

h\OLllTK>N 
told you <«)* 

” We pridicied that the Tennessee 
evolution Inal would boom evolution 
among the rna««*<iH, It hu^ Read this, 
from the New ^ork Fimcd “Frank 
Cummings wint to jail again yesterday 
for stealing a bonk It ])aiwin*s 
‘Origin ol S|M(i€»s’ Hr told tlie inagib 
trate his mteresl in evolution dated 
from the 'Monkty Trial* in rmnessee’* 
Until that fdinoiis (.vent warmed up 
the Looling (solution tonlroverny it is 
safe to MV that Cummings did not 
know what evolution mcjiit And now 
he ih in jail for his zeal eumrrning it' 
Wc hope he will there lie given the full 
opportunity to read “The Origin of Spe 
CIO ” To Im frank, we have read more 
lively works on (solution Perhaps, 
though, if we were sent to jail I 

WARNING 

^I^IIOSE human blnod-guckers, the 
^ promolcrb of worthless stock-job- 
bing ( orporatioiiH, are now said to be 
getting ready to capitalize the ununutlly 
great volume of reteni newspaper talk 
concerning Ameruan rubber growing 
potentulities. (fuayale, a Mexican 
shrub, » to be the bait, thinks the 
India Rubber World 
Ouayale will furnish rubber, al- 
though too much by far has been said 
in Its favor What the small investor 
may omit to m-t is that a corporation, 
organized ostensibly to exploit rubber, 
may possibly regard this os the lost 
thing it intends to do To sell stock 
there must of course be a plausible 
pretext And now that the people have 
beim hearing a good deal alraut rubber, 
that commodity furnishes a glorious 
pretext fur the crooked stock jobber 

LOCOMOTIVF.b 

T he newest locomotive of the Now 
York Central Railroad, Number 
12U0, during a recent test, pulled a 
train of 108 freight cars at a speed of 
32 miles per hour without the least in- 
dication of strain Although this new 
leviathan of the rails is of the electric 
type, she rails to mind one of the 
former crack engines of the same road. 
Number 999 Over 30 years ago, this 
engine set what js believed to be still 
B world*s B|>eed ripcord by tiavrling at 
a rate of 112? miles per hour Num 
Ixr 999 IS now retired and on exhiln 
tion, but about five years ago, she had 
been superseded in pavenger work and 
had been reduced to the lowly occupa- 
tion of hauling milk trams ovrr the 
ume rails that she once ruled Thu 
prompts the thought — what manner of 
Engine will surpass the power of Num- 
ber 12fX), and what will be her final 
occupation in railroad service? 
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New heavy-duty efficiency! 

Speed, vibration end heevy loads ere iectors which must 
be reckoned with In mstelllng beenniBi on many types of 
machines including rotary fimt and blowers, rota^ pumps, 
wood pulp chippers, band and arcular saws, flow ncdll 
machines, and countless others* 

Joncs-Willamette Ball and Socket Bearings are sdf aligning 
and will stand up perfectly under the most severe operat- 
ing conditions. Vacuum circuiation of oil within d&e bearing 
its^ an exclusive Jones-WUlamette feature, cutstoanun^ 
imum power losses due to friction. Surpnsiim oil economies 
result, since die lubricant cannotleak out ofmese bearings. 

And such proof of bearing inefficiency as overheadnik cu& 
dng and excessive wear are unknown where }ones-Wil* 
lamette Bearings are installed. 


Willamette Iron & Steel Woriu, Pordand, Oregon 

Uamm^tnA BMkom ■— L C Bmkh Bidlilhig S—«h 

(JonesI o 

Willamette 

VACUUM CIRCULATION 

Bearings 


Mschtnsry aisiiiifiKtiirsrt la various Adds an uslag diass 
drcn l a ri o n baariny Uyouptoathspi iirhi ss of aswa gnlpm s a , 
• JoaspWOlBaiM ' Wa saa fopply TM dirsrt;^ i«pla» 

aasat baariast in suumIim aad sparial tr^ to Ac piarfitnary now la 
A few wuA jasmllatloas in year plant wUI tall tfarif < 






OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Aatecfri 




Thomas Alva Edison, One of the Fli st Radio Experimenters 

In the year 1875, Edison conducted a aeriea of experiments i^ith a form of elertruily that had 
not been knourn before that time bo new and so unusual were his results that the now great in 
ventor gave the name of ^ethenc force” to the diacovery Little did he think at the Ume that he 
waa hovering on the brink of a lyatem that within the span of his lifetime was to nuke posi^ible 
commumcation around the world without the use of connecting wires ll is to be regretted that 
Edison did not further hxs expenmenta, for if he had done b) the deielopment of radio comrauni 
cation might have been speeded up by many years. Later in his career the wizard of rlrctnrity as 
he has come to be known, diaooverm that an incandescent electric light bulb waa doing more th in 
giving out light He found that the filament waa producing a quantity of electrons and that the tl i 
tron atream would carry a current of electricity Hut hire again he stopi ed |ust short of o n ibicr 
achievement and left the development of the radio vacuum tube whose tunctioning depend d on the 
electron stream that he had discovered, to later investigators It must 1 remembered however thil 
in radio as m many other fields, Edison I is blind the wiv 



h* I iwir 


Ix>oking Straight Down on the Crater of Mont Pelee 


V^hal jJops Ml IVIee Jixjk like now ^ * one ii promptid to ask when the 
ttinhlr outbuiM I that \olcanu w spoken of II was on May 8, 1902 
that tills \oUunu «<ituutcd on the Wot Indian Island of Martinique, burst 
into a great eruption whuh utterly overwhelmed the city of St Pierre, 
killiiip tOOOO and sparing but a single soul, a man who had taken refuge 
from thi herv bhhl in a iiiasonrv structure Today we may fly o\fr the 


grim rrater in an airplane, observing its nearly quiescent cauldron* In 
the illustration, taken from a height of 4,000 feet above the summit, or 
8000 feet above the le\el of the sea, a cooled and hardened stream of 
lava may be seen . At numerous places small aieos still show slight 
activity in the form of steam and gase% while the crater’s nm shows dis- 
tinctly, broken in only one part of its circumference 
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The Multiple Eyes of Insects 

Insects Have Many Eye-lenses. Do They See a Separate Image with Each Lens, or a 
Single Image as Does the Human Being? Recent Experiments Show that 
Certain Established Beliefs About Insect Vision Are Wrong 

By H Lltrmgham^ M A D Sc 



exactly how an insect sees 

Our own eyes produce on the retina or nirvous 
layer at the back of the eye an inverted image of 
the whole held of view ju^t as doe^ a tamera lens 
on the film or focuaing screen at the back of the 
camera Through interpretation based on expert 
ence we are not conscious that we see everything 
upside down 

In the eye of an insect each lens undoubtedly 
produces an inverted image and early experimenters 
ha\ing seen these images by looking at the back of 
the layer of lenses with a microscope not only con 
eluded that the insect must see a multiplicity of in 
verted images, but they photographed these images 
and published the result as a reproduction of the 
kind of view an insect obtains 

It was of course necessary to suppose that the 
nervous mechanism combined all these images into 
one In spite of excellent anatomical research by 
Grenacher and others, the first really reliable in 
formation conoeming the action of insects’ eyes was 
given by Exner, who worked out both practically 
and mathematically the true action of the facets of 
these compound eyes 

Two Kinds of Insect Eyes 

Figure 1 shows a section of the lye and part of 
the brain of a email ‘ tortoise sheU” butterfly At 
A is the external or comeal layer, consisting of a 
great number of lenses about 5 000 to 6 000 in each 
eye Lying beneath each of these lenses is a second 
ary lens called the cone The cones (C) are em 
bedded in a mass of pigment which serves to prevent 
the light rays which enter one cone from interftr 
ing with those entering adjacent cones Path cone 
Upers off mto a delicate transparent rod (called 
the rhobdom) which passes inwards towards the 
brain and ends near the membrane E The area 
occupied by these rods is marked D At B there 
u a thm layer of transparent material separating 
the lenses from the cones Packed round each trans 
parent rod are eight slender nerves which con best 
be seen in a transverse section These nerves pass 
in bundles (F) to the bram m which are found the 
two opUo ganglia, G and H 


butterflies and probably bees w ispq et celt ra 
rhc&e cones are harder and of a malenal resem 
bling that in ihc linscb They are called eucones 
Now It can be shown that while the pscudoi ines 
have little oplual cfTeit except the mere cmien 
tration of light the eucones have a remarkable 



CRObS SK riON OF BUTTFRFLY S FYF AND BRAIN 
Flfim 1 The rurtrd xternal hyrr of tl >r ym g% 
m id the kAo/ top and right of the p rturr The 
brai I iirM h to n the renUr Betn e the tu I the 
Mvera/ parU ixplauicd in the f rt ai the left A I itterfiys 
eye u quue different from that of an ordt iry fly 

property Their refractive index \ane 0 from the 
center to the periphery, and Lxnir has shewn that 
they receive the invered image from the lens and 
not only rein vert it but pass the resulting erect 
image down the transparent T(d iti the form of 
parallel instead of divergent rays 
Figure 2 IS a diagram of a single element of a 
butterfly’s eve L is the lens T the layer of Lruns 
parent material C the cone R the transparent rod 
and N the nerves There is also an arrangement 
of air tubes by which each nerve has its own air 
supply but these are omitted from the driwing 


light whuh fall nearly pcrpindicularly on the lens 
can penetrate to the nervous sjstim In other words 
ea h lens ri rds only its own minute poriiin of 
the whole held of \iew and of that it forms a very 
small inverted image As an image it is of no 
value becauM. the cone not having the resolving 
power of a lens merely records the result as a 
minute spot of li^ht pale or dark, according to the 
average value of the light received by the lens If 
one element or fleet thus merely registers a dot of 
light the whole senes of elements will merely record 
a great number of li^l spots of varying intensity 
Hm thin can the insect see^ 

riles See ^IIalf»tone'^ Images 

The reply is that prjvidc 1 the elements or facets 
art sufficitnlly numerous theie is no reason why it 
should not see very well although only for a short 
distance A picture m idi up of light and dark dots 
is bO familiar an jbjcct that we cannot look at an 
crdiiiary illustrated newspaper without seeing an 
example rit.urc d shows two portraits which were 
produced in this wa> It will be seen that one is 
ratlur coarse Uing produced by a romparalively 
small number of dots while the other is much 
finer in beth shading and definition although it is 
also produ cd by minute dots The onlv difference 
IS that in the finer portrait the dots are much more 
numerous 

Ibere can be little doubt thit insects such as flies 
and dragon flies which hsvt jscudocone eyes receive 
just this soit of image or the nenous layer at the 
back «)f tb« eye and cf c nrst the image so formed 
IS erect and not mverud The evident keen si^ht 
of a lar^i di ig n fly is diit 1 1 the great muUiplicit) 
of the faicts in its e>e Some dragon fliCb eye^ are 
said to have over 20 000 lenses Ihew. and other 
insects cannot however sec distinctly at iny (^leii 
distaiur It can lie bh wn that the number of facets 
engaged in viewing a ^iven object vanes irversely 
us the sjuarr of the distance hlwicii ll it bjict 
and the eye This means that supposing 100 facets 
are engaged in forming the imag< of a irtiii ob 
ject one inch away at two inches or Iv a quarter of 
that number or 25 wculd be av iilabl while at 
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llirer inches only about 11 facets would be used 
Thr d>t tliLrcforc If omes rapidly coarvr 

and leu well dcfintd 

Now let US conM Irr the tucone eye< Here thi 
cone has a citfiiiiu optical t^Trct and, as has already 
1 f eii stated it n ( re U the image formed by the 
lens so thit ul ihi point or inner end of the cone 
there IS a mimile bit erect image of tbit part of 
tht fuld of iipw included in the angle of the 
lens Ohsiously a large number of such bmall erect 
images will make up a complete erect image of the 
whole field just as a set of toy Ho ks will when 
arranged in the proper order rej roducc the whole 
onginul picture from which they were mi Exncr 
succeeded in demonstrating this fait ly means of 
his discovery that in the eye cf the glowworm the 
cones are so firmly atta hed to the lenses that the 
ninous and pigmentary sulisiauces can be cleared 
away from the buck of the eye and tbe purely 
optical apparatus examined in an intact condition 

Are InaecU Color Blind? 

By mounting such a prepared eye on a mmute 
drop of dilute glycerine having a similar refractive 
index to that of beetle blood and focusing at the 
plane of the nerves, while some object was placed 
in front of the outer surface of the eye he was al le 
to see the image and al«o to photograph it The 
present writer has repealed tome of Exner s expert 
ments, and Figure 4 is a micro photograph of a 
portrait, taken through a glow worm s eye in the 
manner desc ribed The actual area of the image is 
only about 15 of a square millimeter so that in 
enlargement, much of the definition is lost In the 
actual eye the view of any external object la remark 
ably clear 

The eye of a butterfly can be shown to act in 
much the same way although owing to the delicacy 
of the cones, it cannot be prepared so os to furnish 
a suitable image fur photography 

lliere has bm muc h discussion in the past as to 
whether insecls can distinguish colors although the 
question put in such a way is too vague to admit 
of a Loncibc reply No doubt many insects would 
have no use for the jiower of color vision but 
butterflies associated as they are with their own 
colors and those of flowers would scarcely be ex 
perted to be color blind At least one expemneter 
has however asserted with on alleged weight of 
evidence that all insects im luding butterflies are 
colorblind bpacc will not permit of a desrnption 



SINGLE ELEMENT OF A BUTTERFLY S EYE 
Ficiat 2 H gfUy nugmlird thu u a ov of lAe 

Ifme t hou,n in /igiire I from A to h \ u the tuif 
lent T Me irnuparefU layrr C Me erne K the Irani 
poreni rod and N Me nrnii At the right of thii drawing 
we shown crau leitio i of each of these parts 

of the somewhat lengthy experiments carried out 
by the writer in the endeavor to throw some light 
on Ihia subject However a brief summary may be 
given 

Inability to see red m one of the commonest 
forms of colorblindness A pure red transparent 
dye was therefore painted over the eyes of some 
tortoise shell butterflies Had the insecU been blind 
to red they would thus have been altogether blind 


MDoe none but red rays could reach the n erv oua 
lajrers of tbe eyes Hmy did not prove to be Uud 

so treated, since they flew to the li^t, end 
when liberated could fly u a purpoeeful manner 
and alight with precision 

In a further experunent, a Urge bed of astere 
was choeen os a test, and it was found that the 
purple oaten were the most oonspicoous to the 
human eye on account of theu color The butter 
flies also selected (he purple osten in tbe majority 
of coses Photographs were then token of the 
flowers, using a succession of screens which out out 
portions of the speotmm, so that tbe pUtea were 
rendered blind to red, blue, green, yellow and so on 
In every cose the photograph ihowed tbe purple 
asters to be leu conspicuous than when all the rays 
of light were in use 

Bnttarflka Cm PiatlngBleh Cotora 

Paper modeh of a email ^fnbllary** butterfly 
were set up where the insects themselves were com- 
mon Dead and dried insects of the same specus 
were also used, and some of both the paper and 
the real models were dyed all bnda of unnatural 
colors Not only did the live inaects pauie over the 
naturally colored modela on/y, but in more than 
one cose, a butterfly stooped to and examined a 
single broken wing of one of the dried apecunens 
which had been thrown on the ground, although 
there roust have been many small objects lying 
about which were of the same lummoaty bat not 
of the ngfat color In one case a butterfly did 
examine another object on the ground, and this 
proved to be a goldra bronse bud scale of exactly 
the same color os the insect itself In only one 
cose was on unnaturally colored model notu^ at 
all Ihu was late in the day when the butterflies 
were feeding on the blue bugle** flowers, and the 
model examined was a blue one, showmg that the 
iniiect had momentarily mistaken it for one of the 
flowers 

These and other expenmenta, together with a full 
account of the anatomy of insect eyes will be found 
in the authors paper on Butterfly Viaion** in the 
Transactions uf the Entomological Society of Lon 
don for 1919 


q The huge yet almosi human machinery that oub 
m turning out ail steel aulomobiU bodvu w 
practically one metallic unU will be described 
and illustrated in a forthcoming usue 



110^ SOME INSfriS SFF-A MOSAIC OF SPOTS 

Fi I ni 9 fiafftot lit t on% tha gtv an idea of hot an iniert teet objects Both 
mrr to po ei of rrunut / / tr 0 foti ere mpiv larger than in the other The 

di e b t ee th d r p r / rAr / u r / nut o/ Jfnf dete I uAicA the imect can 
d iCy To graip the ker el of r ^ot g pour r niif/r aiy ceftege physics text book 
It geverns ufnnWe see tele eoje eye and micrvicoptf 



TAKFN THROUGH THE EYF OF A CLOW WORM 
Ficiai 4 Thu micro phmgraph is grfatlr enlarged wAir* eceosaus for Us blurred aalbae 
it u therefore not the exact way as insect sees The orwnol from which U was aniarged 
photograpLralty was actaaUy smallar than this period Some insert get a oorr poor 
of objteU farther away than aboat one foot A spider however can MV yes cMteif Tkg 
same u traa of die bee who can lee fowets from afar 
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The Month in Medical Science 

A Review and Commentary on Progress in the Medical and Surgical Field 

By Moms Fuhbem, 

Editor of the **Journal American Medical AMocUtion and of “llygeia," the Health Magaune 


VentU aiion md tlie Common Cold 

UPERSTITIOUS belief# u to the c«uu- 

S tion of dueaae occur urith greater fr» 
quency in relation to the common oold 
than to almoat any other type of die- 
eaie. One hear# much discuMion of 
drafu» of mouture, or over-exerciie, of wrong diet. 
Aa a corollary everyone ha# a favorite remedy 
which he believe# 1# of value Almoat all observers, 
including many phyaiciana, overlooh the fact that 
the di#ea#e is apparently self-limited and in the 
large majonty of inatances tends to get well with- 
out any medical treatment, except rest and proper 
control of the bowels. There are times when the 
diwaie seemi to spread more rapidly than at others, 
when more persons are affected, and when 
some persons are affected more seriously. 
FWthermore, there are persons who rarely 
have colds, whereas others seem to succumb 
or ten dmei a year. 

Extensive investigations have been made in 
poany of tbe universities of the country to find 
out whether or not some of the common fac- 
tor# usually referred to are actively concerned 
in tbe causation of colds. Dr D. J Smiley 
of Cornell University studied snch factors as 
over-exercise, cold baths, toss of sleep, drafts, 
kind of underwear worn, kind of shoes worn 
m wet weather, perspiration after exercise, 
constipation, mouth breathing, removal of the 
tonsils and adenoids, and heredity. He was 
compelled to conclude that not one of these 
factors could be considered the actual major 
factor m the causation of disease. 

Now Dr. Wnilam H, Barrow of the Stan- 
ford University supports similar investiptions 
with particular reference to the matter of cli- 
mate. He found that the extremes of climaao 
conditions experienced m Massachusetts and 
New York State as compared with the more 
temperate climate of California is not a factor 
of major importance in catching cold. The 
various systems of heat used, sudi aa coal or 
wood stoves, steam heat, hot air, gas heat, oil Tkt 
stoves, or no heat at all, did not seem to in- 
flnenoe in any way tbe numbers of colds. He 
also found that it made little difference whether the 


inhaled a screw which it had in its mouth, and 
which blocked one of the main passages into the 
lungs for a period of one year and nine months 
before the mother undertook to secure niedital con- 
sultation As a result of the presence of the screw 
in the main passage to the lung, the tissue became 
inflamed, the heart became displaced, and yet when 
removal was accomplished the tissurn returned to 
normal. Of course, the passage was not completely 
blocked, or there would have been o senous destruc- 
tion of tbe lung tissue. 

In other instances, tacks, staple's, nails, collar 
buttons, shawel pins, beauty pins pencil caps and 
pieces of bone have been inhaled and kept in the 
lungs for a considerable tune In the most severe 



PIN LODGED IN CHILD'S LUNG 
fiin WBi when the ckdd wtu thrre yrars old. It 

haSed 18 years /aier, by means of X rayi 

case, a child inhaled some coffee Iieana which were 


has not bi»cn dchnitrly determined On the other 
hand, il may reaiioiiably be predicted tliat it will 
have a real value in any condition in which the 
secretion of the parathyroid glatidn is deficient 
Sometimes, following an opi ration, the patient 
develops tetanic movements or convulsions which 
seem to be dehnitply associated with a lack of 
parathyroid secretion In a few cuKes, the giving 
of the new parathyroid hormone seems to have had 
a specific effect leading to recovery There are also 
spasmodic conditions of infam y which reeni to he 
associated with a similar deficiency, and specialists 
in diseases of children are already reporting coses 
m which the giving of the new preparation seems to 
yield excellent results 

Through experiments made in laboratories 
of physiology, it has been shown that the 
parathyroid glands are definitely associated 
with the manner in which the body uses cal 
cium and phosphorus. When the parathyroid 
glands are removed, there is usually a low- 
ered amount of calcium in tbe blood and an 
increase in the amount of phosphorus When 
the new extract is given to dogs whose parathy- 
roid glands have been removed, the amount 
of caleiuni in the blood rises and tbe amount 
of phosphorus, if increased, decreases. There 
are, of lourse, several human diseases in which 
the amount of calcium in the blood is de- 
ficient Among these are postoperative tetany, 
spasmodic conditions of infancy, tropical 
sprue, and some forms of inflammation of tbe 
kidneys 

It IS logical to believe that the new prepara- 
tion may have virtues in the treatment of these 
conditions Such nporu as are already avail- 
able indicate that the parathyroid extract con- 
stitutes a valuable addition to the medical 
armamentarium 

Hearing Tfarongfa the Skin 

Prof Robfrt H Gault of the department 
of pyrhology of Northwestern University 
was rei'ently reported the results of experiments 
made under the auspices of the National Re- 
sen rch Cou nr il i o determine the extent to 
which a fingertip might be made to do the work of 


BtudenU slept on a sleeping porch, a well ventilated 
bedroom, or a poorly ventilated bedroom. He 
found, finally, that persons who came to Gili- 
foniu from other climates had just about os many 
coldi In California as when they were at home. 

The evidence would seem to point more and more 
to the belief that the cold u caused by some definite 
bacterial organism which grows best in the bodies 
of certain persons, who provide it with what might 
be called on optimal soil. This soil is obviously a 
matter of tbe ability of the person to resist disease 
through placing his body in the best possible phys- 
ical con^uon. 

Forelgii Bodlee In the Longa 

Not infrequently babies, or even tome adults, 
Inhale metallic suhetancos, buttons, teeth, or similar 
dijecta into the lungs and, having no immediate 
severe symptoms, continue to carry these bodiei 
about until changes occur in the tissoea with senous 
results. Dr. W F. Manges of Philadelphia has re- 
cently analysed insUnces of this kind whidi have 
come to medical attention. In one Instance, a child 


kept in the lungs for S2 yearit In every instance 
in which a study was made, it was found that the 
presence of a foreign body in the lungs rauscs the 
formation of exudate or pus, with a thickening of 
the lung tissue and some bleeding Frequently the 
■yraptoms resemble those of tulierrulnm*!, and med 
ical attention is first called with that diagnosis in 
view When the foreign body is extraued from the 
lung, the patient usually recovers promptly 

Hie Paratbyrold Hormone 

Among the most interesting glands m the human 
body are the parathyroid glands, lying behind the 
larger thyroid gland m the throat, the latter being 
closely associated with tbe disease known os goiter 
A few years ago, Dr J M Colhp, who as a physi- 
ologic chemist, aided Drs. Banting, Best and 
MacL^d in the isolaHoo of Insulin, hegnn a senes 
of invesligationa which have led finally to the prep 
aration of a stable and slandardizable extract 
which contains the active principle of the parathy- 
roid glands. Tbe work is so new that the exact 
value of the material in the treatment of dinease 


the ear Persons found to be totally deaf as studied 
with modern sound producing devices, were tbe sub- 
jects of the experiment It was recognized that 
what a person says is made up of a combination of 
rhythm, actant, emphasis, and varying tempo of 
sound, and of moving lips, facial expression and 
gestures Prof Gault p<imU out that the deaf who 
arc able to comprehend by lip reading lose certain 
charai tenstiLs of speech It seems possible that these 
may be supplied l« some extent through the skin 
In his experiments. Prof Gault used an electro- 
magnetic receiver and a transmitter The receiver 
IS held in the hand An amplifier is in Lirciiit be 
tween the iransmitli r and the receiver All vibra- 
tions within the system are amplified approximately 
175 limes When the tip of the finger of the listener 
resU lightly against the diaphragm and someone 
speaks into the transmitter, the listener feels the 
vibrations of the diaphragm Prof Gault found 
by this mrrhod that trained Ii^itmer^ were able to 
sense l)v the feeling of the diaphragm tlie sound# 
of speech, and that ihi y could learn to identify 
various vowels and diphthongal qualities 
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Eclipsing Variables 

Stars Which Revolve in Pairs, Somewhat Like Dumbbells, Alternately Eclipse One Another. 
Recent Studies of Sueh a Pair Strikingly Confirm the Previous Theories of Astronomers 

Concerning the Several Characteristics of the Stars 

By Henry Norns RuAsell, Ph,D* 

ProfcBMir nr AsijioDoniy Pnnteton Univoniiy 
Kncarih Auociatc of thr Mt Wilimn Ubscnrilory nf ibf Camcipe Institution 



jCIENTIFIC Activity to u remark- 

able degree from one coiiniry to an 
other In some nations, although ma 
lerial rcsount^ are gre-at and edutjilion 
widespread the advancement of knowl 
edge i» relatively small, in otlurs it is unstable 
To attempt to list the names at the lower end of the 
lut would he a thankless task, and to award the 
highest place would be a deluale matter But there 
can be no doubt at all that a very high place — close 
to the top, if not actually there — helongn to Holland 
The population of the Netherlands is not great, 
but the srienlific work that comes steadily from that 
small country is remarkable, both for its amount 
and Its quality This is true in many fields — physics 
and biology, for example — and it is true also of 
our (hoHen topic of astronomy 

The Dulih ohservalone*!, a few years ago, realiz 
Jng the desirability of I'ooporalion, joined in the 
pubi nation of the Bulletin of the Astronomical 
InstUufe of the Netherlands and this joarnal, from 
Its first issue, took a prominent place in the current 
literature of the science Many branches of invesli 
gation are included among the researches which it 
publishes, and perhaps the prettiest bit of work 
which can be found in all tht attumulaled litera 
ture of lut summer is among them 


An Eclipse Every Nine Houra 

Tins report comes from Leyden, and from the pen 
of one of the younger inemliers of the observatory 
staff, Dr von Ccsl, who has lieen engaged in the 
nwasiirement of starlight hy photography 

The photometric observer is always on the look 
out for promising objects to olwerve Stars which 
vary in brightness are his delight, and if he has 
any lo\e of theory, he welcomes most of all a case 
in which ho cannot only make observations, but 
interpret tliem 

Li lipsing variables — in which a pair of stars, 
revolving about their common center of gravity, 
alternately nlipse one another — give such an oh 
server a fine chance, for he can find out from his 
observed “light curve'* n great deal about the size, 
brightness and density of the two stars Such sys- 
tems ore often di»*covcrr<l cnsually -in the course 
of o general examination of all the stars on a set 
of plates in order to pick up any that may (bange 
in brightness Sometimes, however, they may be 
deliberatilv sought — the observer taking a star 
which iH known to be double anvhnw, by spectro- 
scopic obscnalions, and measuring its light to see 
whether erlipnes occur. 

SomctmiiH his labor is in vain, the orbits of the 
pair ure tipped at such an angb that they pass 
clear of one nimtlier. and no eclipse happens, but, 
when the observer uses good judpnent in making 
his working list, lie very frequently meets with 
success 

Dr van Gest — guiilrd by the vi rv competent ad- 
vice of Profe»*«ior Ilcrlzsprung— ha'^ worked upon an 
apparently insignificant star, which turns out to bo 
of exceptional interest 

The bright star Castor (Alpha Cenunonim) is 
knov^n to all observers as one of the finest doubles 


in the sky The two brilliant stars, some five sec- 
onds of arc apart, can be sejiarated with a small 
telescope The observations of the last two centuries 
slmw that they are lo slow orbital motion, with a 
pinodic time of three or four hundred years But 
this is not all More than a minute of arc away is 
a faint star of the ninth magnitude — less than 1/600 
jiart as bright as the leading cotiiponeiu of the pair 
— which is moving m space along with the other 
two, and shows evidence of a very slow orbital 
motion — revolving about the bright pair in a period 
which must be iimny thousands of years in length 
Tlie HpiH.LrinK.ope shows rapid changes in velocity 
in all three of these stars, proving that each of them 
18 a very close double — far too close to be separated 
liy any telescope whlck is ever at all likely to be 



BHIAVIOR OK A nWCAL ErLIPSINC VARIABLE 

an example of thit type AlgoTs brightneu remains 
almost uniform for over tuo dav^ then in five hours it 
deerra^e^ rmtrketUY, t*ut teeniets ifi former brightness in 
five hours mote 

built This IS due to the rigid limitations set by 
the cHinsideration of resohmg power 

For (he brightest star, the period is about nine 
da>s, for the other conspit iious one, just less than 
(hive da vs In both cases the companions are too 
faint to be detected — Uicir light is drowned out by 
the glare of their primaries But this docs not 
mean that they arc “dark Hlar»” 

The parallex of Castor has been very carefully 
measured, and its distance is known to be 45 light 
years (with an unccrlairity of |>erhaps 10 percent) 
It follows that the brighter star is 24 times and the 
fainter one 11 limes as liiiiiiniuis us the sun, so that 
the “dark” companions might each be a good deal 
brighter than the sun itself and yet hr hopelessly 
lost to observation The distant component, how 
ever, is a really faint star, giving off only 1/HO of 
the sun’s light The sper troscopic observations 
(mode at Mount Wilson by Adams and Joy) show 
that It IB composed of two stars of m|ual bnghtncs^ 
revolving on the very short period of 19 hours 32 
minutes, hut with the high velocity of 230 kilo- 
meters per second 

It is this faint star which Dr, van Gest has photo- 


graphed, and he finds that eclipses actually occur 
in which the light of the system is reduced by 40 
percent. The two close components altcmately 
ellipse ODC another partially at intervals of 9 hours 
and '16 minutes. 

The eclipses last only a little over two hours, 
showing that the stars are fairly small, in compari- 
son to the interval between them — the diameter of 
each being not quite one-third of the distance be- 
tween their centers — assuming, atf must be nearly 
true, that they are of the same iixe. 

The spectroscopic observations give the scale of 
miles of the system, and show that the components 
are 1,600,000 miles apart, and that each is 520,000 
miles in diameter — three-fifths as big os the sun 
This IS the smallest sise so far found by direct ob- 
servation for any star. 

From the distance and period, it is found that 
eath star has 52 percent of the sun’s mass — from 
which It follows that their mean density u 2Vh 
tunes the sun’s, or times that of water. This is 
again noteworthy, being far greater than for any 
star previously studied in this fashion — although, 
of course, nothing aU all when compared with the 
Companion of birius. 

The Best Known Star of All 

But still more remains The distance and real 
bnghtness of the system are known Each com- 
ponent gives out 1/60 os much light as the sun, 
from a superfinal area which is 36 percent of (he 
sunV It follows that the amount of light cmilled 
per square mile of surface from these stars is only 
1/21 as murh as from the sun. This shows that 
they cannot be nearly os hot as the sun, and calcu 
lation from the laws of radiation indicates a sur- 
face temperature of 3,500 degrees. Centigrade This 
IS in perfect agreement with the spectnun, which is 
of Class M, typical of the red stars of low temper- 
ature 

Putting all these things together, it may fairly be 
said that we now know more about ibis little star 
than of anv other Distance, brightness, size, mass, 
density, color, temperature — all are known. They 
are known pretty accurately loo — or they soon will 
be when a little more work has been done on the 
spectroscopic orbit The star is a typical red dwarf, 
rather brighter, and probably a little bigger, more 
massive, and hotter than most dwarfs of Class M, 
but a good sample, just the same 

It IS ■ striking evidence of the advance of our 
knowUnlge that all its properties now appear en- 
tirely normal — agreeing closely with those which 
might have been predicted from our general knowl- 
edge concerning the stars But the direct confirma- 
tion of these predictions, by clear and positive evi- 
dence in a typirzil cose, u of great value to all who 
ore iriterestcd in astronomy 

One more remark should not be omitted Dr. 
van Gest observed with a rather imall telescope — 13 
inches in aperture — and, on this plate, the Image of 
the faint star was only 1/12 of an inch from that 
of the far brighter pair To obtain these good 
measures under such dificulties deserves special 
praise. 
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Marvelous Ciystal Structures From Cloudland 


It was the presenlation of a mif rost ope by his mother while he y/ati m his 
mid teens, that prompted W A Bentley to Luminence ilic study of snow 
crystals With this instrument he firht ohnerved the beautiful forms that 
thm crystals oflen take, and with boyish enihuHiusm hr attempted to 
sketch them This method did not prove satisfactory and soon a photo 
mirrographic system was tried After many failures, hucress was attained 
and from that day forward, Mr Bentley has been pursuing his interesting 
hobby, not for financial gain but for the pure love of iht subject Bedsides 
H microscope capable of magnificat ions of from 8 to 60 diameters and an 
extension camera coupled to it, other actenHoneH were found neceshary. 
These included an observation murostoiie, glass slips, a blaik board on 
which the iryslals were to be caught, a pointed wooden splint to pick up 
the crystals, a duster for removing undrsirable spei miens and ts feather to 
press the crystals flat on the glass slides In actual practice the crystals 


were c-iiiighl on the board and lakcri to ihe cold room iiidoorn where the 
apparatus was loiuled The\ wen then \nwiil biicih with tin* observation 
microHiupe and if of Mjfiii leui indi\ idiialitv thr> win ]ire'*'*ed flat on a 
glass ^lidc mid photographed Afti r mm ml \ears of snuwirvslal sliiH\ 
some inlcrmting daUi was collected In the locutjoii that happenrd (n Ik* 
chosen, Vermont, the irv'^lals lollected during storms when the snow fell 
from the woslerii ijundraiit wire found to l»est The nuM favorahh 
snowfalls were found to occur during or at the end of a cob! snap attended 
with be low-zero weather I’botogniphing was found to be possible at 
leni|»eraiurcs of from 2 () degrees, raliniibiit, downwiirdh, uiul Monie of the 
rrsulls are shown in tlu photographs reproduced on this page Aflc i viurs 
of work It was found that the first loiatioii, chosen b\ chance, wa** the 
best of many subsequently tried rr>stals of the same fiiii svnmiitiv and 
111 fairly large cjimnlilies could not be found elsc'wbere 
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Our Point of View 



The ^Uuman Reporter 

T If) oma/iiig that in this agt of iKMentifir 
and technical advancement, and in 
view of the wide and ever-growing 
publio interest in ticjeiKe, the editors 
of our daily pa}>eT8 should send re 
porters to write up great disa'ftrrs hulH os the 
Florida hurricane, who apparently are more inter- 
ested in getting out a sensational story than in bring- 
ing to light engineering lobMons which lie hidden in 
every great physical ihnusier of this kind. In the 
first place, these scnli*'*) seems to be afflicted with a 
disease which for want of a better term, we may 
cidl “luperhitivilis *’ As a result, the figures of 
death and destruction ore invariably multiplied 
aonie three or four times, and instead of the public 
learning the really serious lessons taught by the 
Florida disaster, they are regaled with the old, old 
story of seas washing up over seawalls and boule- 
vards, of flimsy frame houses overturned and 
^smashed into kindling wood,'* of trees blown down, 
and so forth and so on. The point is well made by 
the Engineering News Record when it says that, “a 
reporter In Miami on that awful Saturday would 
have considered hu fortune made if he had found 
a mother cat caring for a brace of puppies under 
one of the overturned boats in Royal Palm Park ** 
It seems to us that every great doily paper should 
include in its staflf a trained technical roan whose 
special field should be the investigation of railway 
wrecks, shipping disasten, and structural failures 
involving serious loss of life and property. Our 
daily press surely does not wish to cater merely to 
that class of moron, which will sit unmoved through 
the scenes of a first-class moving picture and burst 
into uproarious applause only when the face of a 
player is plastered with a well aimed cuslard pie 
As noted elsewhere on this page, the wonderful 
resistance offered by the tall buildings of Miami to 
the fury of the hurricane, answered a quertion which 
millions of people today roust have asked them- 
selves many times. Yet, this ouucanding fact was 
passed over practically unnoticed. 


Pure Science Research in Enrope 

The Secretary of the National Research Council, 
Dr Vernon Kellogg, on returning from several 
months abremd, stales lhat we can no longer depend, 
as wc ha%e so largely done in the post, upon scien- 
tific research in Lurope for future development. 
Ho thus emphasizes Secretary Hoover's recent call 
for the promotion of research in pure science in 
America. We arc reminded that Germany, France 
and various other continental countries have for 
generotions led the world in the study of pure 
science and lhat the United StalCN has profiled by 
the results But Kuro|>e has nM-eiveil a staggering 
set back in its pure scionc'e research work as a result 
of the stringent, economic conditions imposed since 
the World War Europe has little money for any- 
thing but pn'^^Bing miinediatc neceunties '*£very- 
where,” sajs he, “I hn\e inel with the cry, ‘We have 
little money for re-eanh, what aro >ou in Aminca 
going to do’’” owe it to ourselves, nnv. we 
owe It to the world at large, to turn a larger share 
of our enormous post-war wealth into the channels 
of pure science if starch 


The Future Transatlanlir Liner 

Km EMTLY in these columns, ue elated it os our 
opiniiMi lhat no ships of the size of the Leviathin 
or lilt Majestic would be built, nt least in the near 


future — this for the reason that the big shipping 
companies state that these huge vessels do not pay. 
Wc have before us, however, an issue of one of the 
leading London technical papers which states that 
definite suggestions for the building of a large 
ocean-going liner are being put forward by one of 
the leading British ship-owning firms. There is 
proof of thu in the fact that the Clyde Navigation 
Trustees are being asked whether, if such a ship 
were built on the Clyde, she could be safely 
launched and token to the open seas. The largest 
ship thus far built on the Clyde is the AquUaniOf 
which is just over 900 feet in length. It seems that 
a ship 1,000 feet long would have sufficient launch- 
ing spacN;, since the building ways are so placed 
that large vessek can pass into the mouth of the 
River Cart whidi empties into the Clyde, appron- 
maloly opposite to the building yard. It u evident 
that the urge to build a i, 000-foot ship is due to 
the fact that travel to Europe is so Targe In the 


Steel Btukfinge Survive Tornado 
The Otttitandhig cngineeriiig fact after 
the late Florida horricniie had done its 
wont was pradicany ignored by the re- 
porten who were despatched by their re- 
•pectiTe editon to the desolated territory. 
We refer to the fact that, with one or 
fere nunor e a c eptio in, the towe rin g shale- 
ton-eteei basineei buildings of Miami 
passe d unscathed, so far as Ifaair ataue- 
tural inlegrity was concerned, through the 
terrific oirieeL Tall offke buildings, aho, 
of which the steel fnune only was com- 
pleted, showed the same strength and 
stabilily. Thu is the more gmtifymg 
when we lemember that a unit pressurs 
of only 20 pounds per square f^ was 
used in designing these buddings as 
against dia 30 pounds per square foot 
and in designing steel bridges. One pal^ 
tial feOare was in the case of n lO-story 
building whicb was only three rooms in 
widdi, and some fourteen rooms in depth. 
The bending stress across dw narrow 
width of dia building strained the col- 
umns beyond their elastic limit and bent 
the buOdittg so that the comice is neerly 
two feet out of die pcrpendicnlar. Suffi- 
cient reinfor cem ent et the connections of 
floor beams with cofamms wodd have 
saved the buOding. 


summer that during (he past season all big liners 
have bc*en filled to capatily Structurally, there u 
no reason why a ship of this, or even larger sue, 
could not be built 

Filling In the East River 

Periodically, we hear discussion of the problem 
of providing more building ground for New York 
by filling in the East River, and incidentally pro- 
viding free inlfrcommunication between New York 
and Lmg Island Proponents of this scheme have 
all overlooked the most imjHiTtant element of the 
problem. Always they ha\c failed to make any 
suggest inn as to where the enormous amount of 
material could be obtained lo fill in a vast pit from 
three lo four thousand feet wide, with dept^ reach- 
ing 60 and 70 feet, and extending for many miles. 


All the excavated material from new bmldinga in 
New York, if dumped into the nver, would make 
but a small impresaion, and if the material were 
sought nearby — as it would have to be to keep down 
costs — it would be necessary to dig up no omall 

of the adjoining real estate of Long Island, 
^e principal motive behind this suggestion is, of 
course, to provide adequate communicabcm with 
Long Island, which, together with New Jersey, will 
have to house the teeming milbons of thu rapidly 
growing city. To our thinkmg, the largest relief 
would be obtained by building t^ great fiOth Street 
bridge acT6ss the Hudson River and connecting it 
by means of an elevated boulevard acrou Manhat- 
tan Island with a new bridge across the East River 
near the present Queensboro Bridge, which is al- 
ready frightfully congerted. Thu would enable the 
very large traffic between Long Island and New Jer- 
sey lo pass over Manhattan Island without adding 
to the congestion on its streets, and it would make 
the vast, unoccupied areas of New Jersey and Long 
Island easily accessible by rapid transit trains, trolley 
cars and automobilee* Construction of this work 
would ease the situabon for many yean to come. 

Closing the East River would be opposed by the 
Navy, on the ground that it would shut out the Navy 
Yard from direct communication with Long Island 
Sound. The possession of two independent routes 
to the Atlantic u of great value Today, a block- 
ading fleet would have to split its forces, placing 
one fleet at Sandy Hook and the other at Montauk 
Point With the Eloat River cloeed, it could concen- 
trate at Sandy HooL 

Roller Bearings for Railroad Trahie 

The marvelous efficiency of the motor car b due 
in large part to its being equipped thron^out with 
roller and other anti-fncbon beanngs Before the 
advent of the motor car, far-sighted engineers had 
been trying to develop anti fricbon bttrmgs for 
heavy passenger and freight cars. For lack of ex- 
penence m the construebon of such bearings, and 
because steel of the high quality necessary to endure 
the heavy unit stresses imposed was not available, 
these efforts met with little success. Today, how- 
ever, the limitations of the roller bearing and the 
problems which have to bo faced in its application 
to heavy axle loads an well understood, aud it la 
gratifying to learn that one of the great tranacon- 
tuiental roads has successfully apph^ roller bear- 
ings to its through trams. The Chicago, Milwaukee 
and St Paul Railway has announced that it is equip- 
ping lU passenger trams with bearings of this typ^ 
which sn bring applied to a large number of new 
Pullmans and 64 of its own sleepers. Thu decision 
has been arrived at after two years of experimental 
work by this company, which announces that one 
of its standard test sleepers equipped with roller 
bearings has already traveled over 119,000 miles. 
The statement of results obtained in these tests ia 
startling, for we are informed that a coach equipped 
with these bearings required 7 59 pounds of tractive 
effort per ton to start it, whereas another coach, 
with well-worn friction hearings of the standard 
type, required 54.4 pounds of tractive effort per ton 
total effort m suiting being relatively 500 
pounds as against 3,600 pounds per coach. The 
most valuable gam for the passenger u the absence 
of that surging and shock which u such an ob- 
noxious feature of travel. After tbo train has 
started, the difference between the frictional retorda- 
bon of the two types of bearing diminishes. 
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The Largest Sundial in llic World 


How the nvilized Mayas krpt accurate track of time was recently explained 
by Dr Thomas Crann who has just tonducted an anhcologirol ex|>editlon 
in Middle Amenca. At Copan, one of the oldest cilJes of the Maya Old 
Empire which flouruhed from about 100 B C to 500 A D , two stone 
stelae or monuments (connected by the dotted line, above) have been 
discovered These, according to Dr. H. J Spinden of Harvard, form a 
gigantic sundial four and one half miles acroM Here “the sun, os viewed 


from )hi‘ easlrni Mela, Ml behind the western stela every year iip*»n a date 
whuh the Muva rigarded as ihi l>epmning i»f their uprunltural jear 
The moM reniarkuble distoxerv, ' (onliiivie^ Dr f»unn m the UluMrated 
london Nciis, “was tin fad that the liase of the lastern stela is on an exact 
leiel with the base of the western ” “0 Pop” was the Mava w Year, 

but llicir year contained only days, with no licap Yiar Due to this, 
"0 Pop,” onginallv April 5, gradually fell brIiinJ an cnlin >iar 
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Luminous Bacteria, the Smallest Lamps in the World 

The Characteristics and Efficiency of a Lighting Plant of Twenty Quadrillionths of a Candle Power 

By E Newion Harvey Ph D 
Pr fr*wr f Phyiio*OM> I nncti n I luvemiy 


IN the Nation^] Atadt my of S leiu e*i 
building in Wabhingtoii is a tin\ in 
candcRceiit bulb the gram of wheat 
lamp oiu ]uaner inch lung which 
(an be inserted in small lavilirs of the 
body for illumination during (he |ierformance of 
deliLatc surgical operations If this were loiineeted 
with a dry cell we should ha\e a complete man 
made illuminating system Sniill though ihc lamp 
u, ita structure w easily visil Ir to a keen pair of 
eyes No mu n m >pp is necessary to take it to pie< es 
and measure its various parl«> 1his is true of all 
our nme limes whether they ^iroduce light or heat 
or electricity 

Livuig things also pioduce light heat and rlriliir 
currents but the mcihanisiiis iiiyolved arc fur nicie 
intricate An enf,ineer with his p iwerfiil wrench 
tan easily unsircw the nuts of si dynamo 

With whut tools are wt to examine thi lif^htiiig 
device of a firefly^ Yet a firt fly is one thousand 
limes as large as tome of the small creatures of the 
sea whi^h j,i\e rise to llu phosplores en e observed 
in the wake of a boat or on iht nifflid surface 
wfatn distuibed by the wind or oars The IhM 
known of ihcse form* is called Noctiluca but there 
are manv diffcrint kinds capable of lighting They 
flash when touched or stimulated in any way There 
IS a mechanism for turning the light on and off 
In ihiH reh| c t dioy diffc r from still smaller i rea 
lures the liimir om bacteria Figure 1 These also 
live in the ocean but they do not contribute to the 
phosphorescen i of the sea under ordinary cirrum 
stances rbry are s small that the light from a 
single one cannot he sun with the eye or with the 
microscope It lakes manv thousards together to 
produce enough light to afTect the retina An in 
dividual of average size, is a short cylinder with 
rounded ends measuring 11 by 2 2 ii * The vol 
ume IS about one 1 700 000 000th of a cubic milli 


meter It would take 40 million of them to fill a 
and 40 quadrillion to fill a man If one 
of lliese creatures were ml ir^ed to the sue of a 
^rain of wheal lamp it would be o\er four hil 
liorr times its actual size 

Imagine the difficulties cf exploiing the stnKturc 
of such a machine as this And yet we do know 
something about the light production of these tiny 
organisms for they may 1 treated in 1 ulk as a\er 
ages just as we treat atomti and molecules Quite 


Man louUtes Nature 
Who hte ttot lead loooe ■tatamaalt 
that the firefly or other lummoae forms 
of life generate hgfat for more efficiently 
then man does m hn power plants? 
Grantmg that the overall eCBaency of die 
best mcandescent lamp is cmly y% ci 1 
percentt parallel calculataons od **cold 
hght” forms of life demonstrate that tike 
overall effioency of some formsi sodi as 
hanmous bactenav is only twice as great 
Hiait we are widaa hading distance of 
Nature already So man, who occasioti- 
aDy hkes to balitde hu own a chi eve" 
mcBls, has not dona so badly after all 
Probably he can do better ^Tlc fidhfer 


a good deal is known about the structure of atoms 
and molecules Light production by boctena is 
chemical in nature and so our tools are the test 
lulie and the measuring gloss 

Although luminous bat ter ia occur in the sea it is 
only when they grow in great numbers on some 
nutrient material like a dead fish that we observe 
their light Then the whole fish shines in the dark 

* U ■■ Ml mlSIiMlflr « About on* tvonljr ftvstbooioiiM huh 


Figurt 2 rhfse glowing fish were known to Ans 
lotk and Robe rt Hoyle inventor of the air pump 
studied them m 1667 He showed in fact, that 
under the receiver of his air pump the lig^t diup 
peared, to return again when air was readmitted 
Thus he demonstrated the necessity of oxygen for 
luminescence, although the word oxygen was not 
used at that time Boyle had a keen insight into 
the meaning of his experiment, for he goes on to 
draw a comparison between a glowing coal and the 
flowing fi*fh both of which require air for the light 
Both are combuKlions but in luminous animals the 
combustion produces a very large amount of light 
in proportion to the heat produced The tempera 
lure in some luminous animals during luminescence 
does not nse one thousandth of a degree It is 
"cold light** indeed 

Luminous bactena unlike some other forms, are 
quite harmless They are the first bacteria to ap 
pear on fish or meat and only later are th^ 
crowded out by putrefactive varieties They can 
easily be grown on ordinary culture medu contain 
ing the right nutrient material Figure 3, top A 
flask inoculated with Photobactenum phoaphorescefu 
will ^low like a ball of fire, and small indi 
vidual colonies of bacteria scattered over the me 
dium look like the starry sky I have grown these 
bactena in large pie plates and scraped off the 
organisms into sea water where they form a cold 
greenish colored liquid fire 

A dense emulsion of bactena m sea water uses 
up oxygen so rapidly that it must be conUnually 
shaken to dissolve more oxygen, otherwise the light 
will go out, remaining visible only at the surface 
where the bocteru are in contact with air Thsoe 
bocteru can be used to detect oxygen, and so de]i 
cote are they that one part of oxygen in 143000 
poru (by volume) of inert gu will produce a 
luminescence visible to die noM eye. 
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Somrtimci luminooi bacteria find a place to grow 
on living animala. Hie animal may be unharmed 
and live for days, or it may be injured and finally 
die. Thif ia the cane in a malady of aand fleaa aome- 
timea obacrved along our coaala. The aand-fleaa 
finally die, but while infected they are able to move 
like normal individuala, although aa they jump about 
in the tea weed they are brightly luminoua from the 
bacterial infection. If we did not know the origin 
of the bght we might consider them selMuminoua 
animala. The malady can be passed from one ani- 
mal to another by inoculation In fact it is quite 
possible to inject pure cultures of luminous bacteria 
into fish, squid, frogs, or other forms and make 
them luminous. The animal usually overcomes the 
infection but sometimes the bacteria live until tbey 
overcome their victim. 

In a few inatancea animals are known which 
alwaya contain luminous bacteria A well authen- 
ticated case is that of two luminous fishes found in 
the Dutch East Indies, in the Banda Sea, which have 
developed a luminous organ designed for the sup- 
port of luminoua bacteria. Figure 4. The organ is 
large, just under the eye, and the bacteria are of a 
special kind whidi will not grow on ordinary tul 
ture media or on the outside of the fish Ihry are 
spoken of as ‘^symbiotic luminous bacteria” and 
they present only another case of a mutual benefit 
partnership between two different organisms. 

The fish have the benefit of the light while the 
bacteria are supplied with free board and lodging 
Figure 5 A very rich system of blood capillaries 
brings food and oxygen so necessary for Uie lurai 
nescence of these bacteria As it is characteristic of 
luminous bacteria that their light is shining day and 
night continually as long as they are alive, these 
fish have had to develop a screen to cut off the 
light; so we find a fold of black pigmented skin, 
like an eyelid, that can be drawn up over the Inmi- 
nous organ to observe the luminescence Hen(» 
the name of the fish, Pkotoblepharon^ or ^‘hght eye- 
lid” The fishermen of Bancii cut off these luml- 



JAVANENSE 

Heuax 1: HtgUy mtgrufied Tkia it a Ai§ertHt kind from 
that luod by the author 

nous organa, remove the^reen, and impale them on 
hooks for bait The light will shine steadily for a 
taint’s filling. But PhotobUpharon itself swims 
about in the sea, turning its great luminous organs 
on and off like many another fish that manufactures 
Us own light material without relying on the kind 
aaaisUiioe of luminous bacteria. Only a careful 
mieroaoopio examination reveals tbe true nature of 
the lumine sce nc e of PhotobUpharon. 

Lominous bacteria prefer a low temperature for 
growth and are somethoM found growing In refrig- 



PKOl'i:.SM>R E. NEWTON IIARVFY 
Professor Harvey's researches tndude not only those on light 
production by animait but on the permeability of cells, rate 
of nerve impulse, and ortdation 

eratOTS They can live on meal or eggs or almost 
any material which is not markedly and Robert 
Boyle records no ill effects from eating meat brightly 
luminous with (as we now know) luminous bacteria 

It will thus be seen that luminoiiN bacteria are 
quite ubiquitous It is not surprising to find them 
Goiiiiected with man himself Before the days of 
aseptic and antiseptic surgery, wounds frequently 
became infected with luminous baiteriu and glowed 
at night The surgeons of that time believed that 
luminous wounds were more apt to heal properly 
than non luminous ones. P< rhaps ihtre is some 
truth in this view Since luminous liartena are 
harmless non pathogeme forms, it is possible that 
such forms might crowd out pathogenic bacteria 
which were striving to gam the ascendency on the 
wound. 

How Efficient le Cold Light? 

In the older literature there is a cn^ of luminous 
sweat and several rases of human urine, luminous 
when voided, arc reported If ihew observations are 
really true — and so far as I know they have not 
been confirmed in recent times — we may he deal 
ing with luminous bacteria Or there may he se 
creted some easily oxidizable substance that liimi 
nesccs during its oxidation Several such bodu*s 
are known in organic chemistry 

Luminous bacteria grow so easily in the labora 
lory that they are excellent forms for study, although 
not the best forms for certain pliases of the subjeit 
Thus, it has been shown that in some luminnim am 
mals two substances, in addition to water and ox> 
gen, are necessary for luminescence — a discovery 
due to the French physiologist, Dubois, in 1887 
He found that a luminous extract of an animal 
could be separated into two parts, one containing 
luciferin, which will oxidise with the production of 
light, and the other part containing a cataivst or 
ensyme which accelerates the oxidation of lueiferm 
The two substances could be separated by a dif 
fereoce in their properties, luciferase being de- 
stroyed on heatmg, while luciferin Was not We can 
obtain the two substances in solution in water, and 
they can be precipitated by various reagents They 
can be purified and experimented with like any 
other bodies, although %ye do not know what is their 
exact structure. Qiemically, luciferin is probably 
to be placed among the p^oleln^ among the sim 
plest members of the proteins, the peptones or pro- 


teoses; and luciferase is related to the albumins. 

The presence of lucifenn and luciferase cannot 
be demonstrated in luminous bacteria, although it is 
very likely that they exist and experimental difi- 
culties prevent their demoiiHiiation We are surely 
justified in speaking of the oxidizable photogenic 
material in the bacteria as luriferin and we may 
now ask how economual a process this oxidation 
of luciferin IS What is the efliejency of a luminous 
organism, regarded an a light producing machine^ 

First It must hr fuliv underHtood what is meant 
by efficiency in the case of illuminants When an 
incandescent electric lamp lights, coal is being 
burned in some power house Some < nergv is lost 
in generation of current, as only about 20 percent 
of the energy of the loal appears as i lectric energy 
at the lamp terminals In the lamp, elertrn energy 
IS converted into total radiant energy of all wave- 
lengths (infrared or heal, visible or light, and 
ultraviolet or rhemnal radiation) and this trans- 
formation mav lie very effiiient in the case of a 
tungsten nitrogen filled lamp, about 95 percenL 
But the most wasteful transformation comes when 
we consider the proportion of visible radiation in 
the total radiation The visible radiation it only 
three percent of the total radiation, and 97 percent 
IS waste heat of no \ulue for seeing things 

The “overall” efficieni y is the product of all these 
dficiencies and represents the percent of energy in 
the coal whirli appears as visible light For the 
liest incandescent lamp it is about one half of one 
percent 

The energy of the coal is me^ured by the num- 
ber of calorics of heat produced when the coal is 
burned As a pound of coal in burning uses up a 
very defiiiiie amount of oxygen, produemg a definite 



ITIMINOliS BACTERFA ON DEAD HSH 
FicuRk 2 The uholr fish shines in the dark Placed In a 
vacuum (no oxygen) the glow ceases 


amount of heat, wc could calculate the energy of 
the (oal in calories by measuring the oxygen it con 
sumed in burning Visible light or luminous radia 
tion cun also be expressed in calories 

I^et us now appiv these facts to luminous animals, 
regarded as power plants for illumination We 
must ask what fraction of the energy of the fuel 
(food) appears as light No one has determined 
this for the firefly, and the in\estignlion would 
present special difficulties because the firefly flashes, 
and flashing lights cannot he measured easily We 
arc forced to fall back on himiriouH bacteria which 
emit a steady light, despite the fact that they are 
the smallest luminescent creatures 

The |>ercent of visible radiation in the total radia 
tion of the fircflv has l>oen measured and is prac 
tically 100 percent since no infra red or ultra violet 
light IS prodiiivd Hie same would be true of lu 
minous bacteria On this fail is based the general 
statement that luminous animals are so eflirient and 
economical The statement refers onlv to their 
luminous eflkicncy and not to their cffidency as 
radiation producers What we wish to know is the 
“overall" efficient y of the baiteria 

To obtain this we must measure the light pro- 
duced by a single bacterium, and express this In 
calories per second Food represents the source of 
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Ficum 3 Top Grouing on a at/tnrr meJium lkint)M 
In a fiaik or a tfat tube they glotv Ukf firr The spedcs of 
light are each great numhers of hacterut 


an orgoniaia’s energy, ihe enc rgy input, and when 
burned, liberates a tnnxiinum amount of energy, 
which u alnn measured in calories We must roras 
ure the food utilized by liie Imcterium and express 
the energy input in calurie« per second Then, light 
etnitied 111 calorics divided by food oxidized in 
calones, gives us the o\erall cStienry of a bac 
tenum. 

The light measurements themselves present no 
particular difliculties. We can make an emulsion 
of luminous bacteria in sea-waler, many billions of 
them, count the number of bacteria per cubic cen- 
timeter, measure the amount of light emitted by one 
cubic cenlinirier, measure the absorption of light 
bv bacteria in front of others, and calculate the 
amount of light in “lumens” which each bacterium 
would emit in all directions, provided there were 
no absorption As one candle emits four x lumens, 
the candle powrr of the smallest light in the world 
is easily obtained Tt is about 20 quadnllionths of 
a candle for a luuunoua bac'tenum 

Just os we can mensure the energy of coal by the 
oxygen it consumf*! in burning, so wr «Bn measure 
the energy of an aniini.rs food, for instance sugar, 
from the toul oxygen it consumes in bummg the 
food This is because of the equation; 
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CeH„0,+ Mi=<^0.4 6H,O + 677,a00 grun-oal- 
ones. 

Interpreted this means that a molecnlar wei^ 
in grama (180 grains) of sugar combine with iix 
molecular weights in grams (192 grams) of oxygen 
to give a dehmle amounl of carbon dioxide and 
water, with the liberation of 671^200 gramfcalorlea 
of heat. One gram of oxygen burning sugar there- 
fore represents the energy of 3,527 gram-colorjcs. 

Metabolism experlmenta in animals have actually 
shorn that for a gram of oxygen consumed a cer- 
tain number of calories is produced by oxidation 
of the foodstulfs, dependmg on the Idnd^of food. 
A gram of tallow oxidiied by • guineo-pig liberates 
the same amount of heat during combo^on to COj 
(carbon dioxide) and H,0, as If it had been burned 
m a candle. This was one of Lavoisier’s great con- 
tnhutioni to science. A bacterium could obtalit no 
more energy in burning its foodstuffs than a guinea- 
pig or any other organism 

Knowing the oxygen consumption of on animal 
and its food, we can calculate its heat production, 
and thu “Method of Indirect Calorimetry” gives 
results which ore in surprising agreement with direct 
measurement of heat production in a calorimeter 
Applying this method to luminous bacteria, which 
were fed upon 60 percent glycenne and 40 percent 
peptone, we con calculate that each gram of oxygen 
consumed should produce 3,400 gram-calories or 
3 4 gram-calories per milligraitf of oxygen con- 
sumed In order to find how much energy is sup- 
plied by the food during lummesceiice, we have only 
to measure the oxygen consumed by the bacteria. 

Can Man Outdo INature? 

Converting energy from fnilligrtma of oxygen 
utilized and lumens of light emitted into the same 
units— calories — the overall efiriem y of a bacterium 
turns out to be 0 16 percent This tells us the per- 
centage of the energy necessary to run a bacterium, 
which appears as light. It does not gn^e us a true 
picture of the efficiency of the light-producing reac- 
tion, for much of the oxygen consumed is used by 
bacteria for growth proresiiea which have nothing to 
dll with luminescence 

To continue our tonipannon of a barlertum with 
a power plant, it is as if the power plant had to 
enlarge itself at the same time that it generated 
electricity The power plant is a nlahle unit, and 
111 the compannfc of a bat tenum and a powrr plant 
It is hardly fair to count the energy uned in growth 
as port of that necessary for light production Un- 
fortunately we do not know what percrnl of the 
oxygen consumed by a baclcruim is used in growth 
or other processes It can he shown by other ex- 
periments that certainly only one sixth of the oxy- 
gen IB used in lumineMrnce, and probably very 
much less ihon this. Using the figure, one sixth, 
brings the efficiency of the bacterium ter nearly one 
percent ( 16 percent v 6), a figure twice os great 
as that for overall efficiency of the best incandes- 
cent lamp 

Thus, even the smallest creatures con very effi 
ciently carry out the most complicated processes 
We can imagine the oxygen going in and can see 


the light coming out of n bacterium, the alpha and 
omega of luninesoence, 

a morvelocts spectacle the Intentiedkry 
mechaniom must present I 
Magnify a bacterium ten million diameters. It 
would be 22 meters (about 75 feet) long. Oxygen 
and water molecules would be threcr or four nulli- 
meters in diaiiwter. We should see the at<Mns In 
all their complicated movements and positions, Wt 
should see how the outer surface of the bocterimn 
acts 08 a selective membrane, letting some mole- 
cules through and keeping others bocL We might 
feel the oxygen molecules rushing in, 215,(X)0 of 
them entering every second by actual count Or we 
might feel carbon dioxide molecules rushing out, 
even more of them, the great vital wind of respira- 
tion, common to all living things. Inside would be 
catalytic surfaces, their molecules arranged In a 
definite way, changing and yet uncbaiiged. For 
modem ideas of molecular structure ore not mere 


Fioun 4* iuminouM organ amtaint symhioUe Imminotu 
bacteria The organ on the lower /EfA, m a mUCf, 

oval mass under the eye In tho upper lisk it U cwjieasiM 
by a fold of pigment^ skin, like an eyelid 

figments of the imagination but represent something 
real. The molecules of* a film of oil on water ore 
known to stand side by side, their feet entangled in, 
their heads above the water. 

If our lime sense were properly altered, Wfr might 
observe the lig^t emitted in pulses or quanto, 1,^ 
from -each hactenum every second, by actual meas- 
urement. If, os the measurements In^cmte, 215,(XX) 
molecules of oxygen are absorbed and 1,280 quanta 
emitted every second, it would take 168 oxygen 
molecules to produce a quantum of li|^t If so we 
should be Jurtified m saying that only 1/168 of the 
oxygen ab^rbed wu used in luminescence. lUs 
would moke the overall efficiency of a booknum 
very high indeed, perhapa 25 peroenu 

Here is a line of inquiry for future study, that 
involves research of fascinating interest and which 
may lead to matters of great practical Importance. 



::: ‘..r. ... 

PHOTOBLEPHARON, BANDA ISLANDS 



Fuurx S This shows cAe tubes of nutrient material which CDOtaifi the lumlnoms teccsris. Those orgaus are ueid far Mt 
In Banda (Datck East Indies) by Aa fbhermanf as they ndB contbme to shine far n wkala fMng 
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Every tune llie hoar hand moves over 1 12 the 


dock dial ten pmons are lolled by accidents of various 
lands The total aaceeds SS 000 a year and during 
the same period of tama the number of those injured 
roM mlo the miflions But do not hesitate to travel 
for you wiU be as safe as m your ovm home and much 
safer than when strolling on the street In 1924 only 
a few more than 2 000 persons perished m railroad 
street car steamboat and airplane acadenti Onr artist 
has drawn an interesting companion of the hazards of 
travel in public convejrancea which gives much food for 
oomforti^ thought. We would like to have mcluded 
figures of bos and tan travel but this is impossible 
While we are able to get such figures for mdividual 
cities and even whole states the entire country cannot 
be covered owing to the lack of uniform accident 
reporting and became of the incomplete records of the 
number of passengers earned We have consulted the 
foremost statisticians relative to this matter and they 
all cmsider that this proUem is insoluble It must not 
be supposed that the record of safety m public travel 
was made without great eflfort m vduch the companies 
dM regulating authorities and the pnbhc have all co 
operated We shudder at railroad acadents They 
often claim many victims but consider the number of 
passengers dut are earned saMy Street railways came 
many acadents but again regard the immense number 
of passengers transported Our steamship figures are 
stn^y limited to coastwise» lake and nvm lra& of the 
United States but the lalafaties during transatlantic 
travel are also low Falls» bnmsp drowmngs et cetera 
doe to acadents during transportataon must also be 
considered but when all the data are at hand travel n 
found to be safe when compared with every^lay pur 
eats m which we are expoeed to many dangers 
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AIRSHIP •^r niTED WITH PRFSSl RE RECORDING APPARATUS 

To determtno txodSy the mr pre suren positive end negative which act upon the surfmee of mn mrskip m jUght the Navy Department uuerted numeroui preMimre duke m the ehut of C7 

and eannected than wuk recording apparatma wuhtn the i/up 


New 6,000,000 Cubic-foot Airships for Our Navy 

These Ships, Specially Designed for Helium Inflation, Will Have the Motors 
Mounted Internally, Thereby Reducing Head-resistance 

By C P Burgeu 

Bureau f Armnaatios 


4 ^ BILL providing for a fi\e year program 
of conatruLtion of naval aircraft in 
eluding two ^lant airabipa fa( h of 
6 000 000 cubic feet volume was 
paaacd at the laat ^eaaion of Coogreaa 
and signed by the President ( onlrary to the gen 
oral belief the bill appropriated no money so that 
the realisation of this important addition to our air 
force still awaits the action of Congress 

Hw two airships are by far the largest units in 
the new program and surely it h not too much to 
say that these marvelous structure^ larger than the 
Lwiat/ian and of leas mean denshy than air are 
also the most inti rcbling feature 

Stubbier Ship Provides Greater Strength 
The Bureau cf Aeronaulus has prepared fer the 
authonxauon of ihtai giant air^h i n by carrying out 


inly provides greater atrength than the slender form 
f the S/tenandoa/i but bIho gives less resistance by 
reducing the surface for fri tion to act upon It 
may be asked why the process of reducing the ratio 
of length to diameter U not carried further if it is 
so advantageous The answer is that the Bureau 
believes a length of about hve to six times the di 
ameter gives the best efficiency in regard to both 
weight and resistance With a shorter and falter 
ship the increasing weight of the transverse frame 
outweighs the saving in the longitudinal structure 
and the increased form resistance overbalances the 
saving in frictional resiMame 

The Bureau of Aeronautics intends that these air 
ships shall be the most efficient naval airships yet 
constructed in any country They will be the first 
airships specially designed for inflation with helium 
This gas has hitherto been used only in airships 


on the Los Angelas and bmaller airshipb extensive 
experimental work of great imp rtance and has 
proceeded with design calculations as far as practi 
cable with the limited funds aiailalle so as to be 
m a positu n to I roceed with the details of ihc do 
Mgn when the w rd Co la received from Con 
gress 

The new air^l p will each be more than twice 
the volume of the. / v At grlr% and the ill fated 
Shenandoah but n 1 itnt Iv hort an 1 stout as shown 
by the following table f hnin'ti ns 

A nhip Shenandoah Loe Angelet Proposed 

Volume rubw feet 2150000 2000 000 6 500 000 

loncih feet 680 658 780 

Mashna n d ameter feet 78 7 90 7 IIS 

Note D nwuteni at prapowd «h p « « Rpp ojitmats only 

The more buxom shape of the tew aindiips not 



PRESbLRES ON FIN AND RUDDER 
Thin dtmgram e/tewe ia full otter linen the prafle of l&e 
lower gn of the naval auMhip 07 (see p/Mograph abeve} 
The imall arelet are greuiirff dinks The heavy OMi sAew 
the amount of prenmraa tec rded imnug a arebng /hgkf 
FuU Unes show penohe dotted Unes negative pressure# 


designed for hydrogen inflauon A unique feature 
which u being considered is the placmg of the 
engines within the hull instead of in cars suspended 
outside The interior positions of the engmes will 
greatly reduce resuUn^ and give better protection 
to the personnel hue reroaikable fact that even 
after the Shenandoah broke in two not a man who 
remained within either of the separated parts of the 
hull was hurt With hydrogen the engines were 
necessarily placed outside the hull to reduce the fire 
hazard but this danger la eliminated by the uae of 
helium 

New Ship# to Be Heavily Armored 

It » proposed to carry an unprecedentedly large 
armament of machine guns for repelling airplane 
attack from all angles Hie ships will also have 
provision for carrying their own fi^iting airplanes 
for further protection against enemy airplane attack 
A large ainhip of thia type haa been designed by 
the Goodyear S^pehn Corporation The number of 
machine guns earned » large The system of pro 
pulsion IS by engines within the hull dnvmg trans 
verse shafts with bevel gears to the propellers sup 
ported on brackets 

Another Goodyear Zeppelin design shows the new 
type of deep ring mam framea which it la proposed 
to use in place of the shallow framea with a maae 
of cross wiring, hitherto depended on for tranaverae 
strength m rigid airshipa Hie dup was intended 
for pasarnger servioe, and the two internal Itmgi 
tudinal comdors with the |Aaeenger aocommoda 
Uona at the aides of tha ship are interesting featores. 

Hie preliminary design oaloalafcums for the two 
navy ships have been baaed mainly npon a umaenra- 
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live development of the 2>ppelin type of rigid air 
■hip, but the Bureau of Aerouauticf intenda to invite 
oth^ aircraft designer* and builders to «>ubmU their 
ideu for consideration, so that the final design will 
be the fruit of the most expert enginttring and 
aeronauttcal dcill which America can produce 

lew people nalise the extraordinary Mrength of 
the hull of a modern ligid airship in proportion to 
Its great ‘tixc and marvf loudly &fna]l weight There 
li a very general impression that because the airship 
has no Inis^ing through its ctntir, it does not utiliae 
Its great depth lo gam girder strength and stiffness 
Hus IS a wholly erroneous view The truth is that 
the entire complex structure of longitudinal girder* 
and transverse rings with diagonal vnre bracing be 
tween the longitudinal and transverse members be 
haves in bending very nearly as a homogeneous tube 

Dlagnoalng Pmaumi on Ainhlpa 

The researches of the Bureau have included most! 
elaborate series of tests with specially devised instru 
menu to determine the actual air forces acting upon 
airships in flight, and the resulting stresses in the 
girders Ibe investigations into the external air 
forces have been earned out mainly by the National 
Advisory Committee for Aeronautics on the NivyN 
ngid airship Los Angeles^ and the funal] non rigid 
airship C 7 The method of investigation was to 
transmit the air pressure at different points of the 
surface of the hull, fins, and rudders through quar 
ter inch aluminum tubing to apparatus conMructed 
lo record photographically the pressure transmitted 
by each line of tubing Many thousands of feet of 
tubmg were installed in the Lo% Angeles for these 
tests last spnng Two of the recorders in the lower 
fin of tbe Los Angeles and the lubes leading to 
them are shown in one of our illustrations 

Our illustrations include exterior views of the 
matalialion on the C 7, and a model of the hull of 
the C 7 with the pressures along certam mendian 
linea represented by ridges, of depth proportional to 
the pressure At the extreme bow the pressure u 
poeitive, changmg to negative slightly sft of the 
bow, and remaining negative all along the hull to 
near the stem where there is again a region of post 
tive pressure, but not nearly so large as at the bow 
In the model, tbe ridges representmg positive pres 
sure are red, and those repmenting negative pres 
sure are blue Hiese regions of positive pressure at 
tbe bow and stern, and negative pressure or suction 
along tbe middle body correspond to tbe crests of 
the wake waves which may be seen at the bow and 
stem of a steamship, and to the hollow along the 
middle A moment's thought will make clear that 
the crest of a wave means more than normal pres 
sure on the hull, and the hollow means sub normal 



VIEW IN LOWER FIN OF ‘LOS ANGELES’ 


Los Angeles 650 feet long ^ 7 feet dt imrter wuh a vol 
ume of 2ti0000Q cubic feit has le n ilabonutlr Uti i t 
deterrmna the exact ntretses to uk ah she ts subjecud tn 
fight Hretsure disks and strmn gages arc connteted wuh 
these reeor^ng agpamtus uithin the fn 

pressure, or, in other worda, what is tailed suction 
The investigation with strain uilo structural 
Mresses was carried out by the Bureau on the Shen 
andoak and the Los Angeles with instruments de 
\iscd and constructed by the Bureau of Standards 
Reduced to their simplest terms the strain gage* 
consist of elements, each abc ut eight inches long 
and clamped at its ends to a girder where the strain 
II to be investigated The infinitesimal changes of 
length of the girder within the eight inch gage length 
due to varying loads are suficient to change the 
electrical resistance of a wems of carbon piles in 
lerted within the instrument, and each instrument 
IB electncslly connected through wins csrrying a 
small current to a mirror galvanometer apparatus 
at the observer's station in the keel of the aimhip 
Ihe observer may note the simultaneous vanations 
of strain in the selected girderb in widely sepsrsted 
ports of the hull by watching the movemeiitu of 
narrow slits of light reflected from the galvanom 
eters, and moving as the changing strains m the 
girders alter the resistances of the carbon pihs 
rhe positions of the lights arc b1m» photographically 
recorded on a moving roll of sensitized paper 
This apparatus has been used on many flights 
and Its records have been of iniminsc valm in devel 
oping our knowledge of airship strength Thiv ha\e 
also shown the efficient working tot^elher « f the \ari 



MODEL OF *€7* RIDGES SHOW AMOUNT OF PRESSURE 
At the bow pressure “P" Is posidoe and large ft changes to negative ywr aft of bow and is negititie N” aU along the 
htdl to near the stem where it once more becomes posuipe Thene positive prestnrts at bow and tern and negat tr pres 
sores along middle body corresaond lo bow and stern warn of stcamshipi in action and to the hof/jus along the mid 
i ffcti s a i of lha ships ft will be anderstood that the depth of the niges m aay part a/ the hdL u ^tactly proportional 

to tksmr preifart a* that poitu 


ous parts of the hull The wnler was observing 
the strain ^a^c* on lh( Shenandoah when Imal fail 
ure of the bow mooring gear caused her to tear 
away from h r mast in a ^ak Ihi stresscii in the 
hull had htLin hi^h 1 ut thty it onc< fill to almost 
nothing as the ^liip diilted hiiIi the Mind 

Ihc <x|Kii(mnis with a| paratus f >i iiuasunng 
the extoinil fro n an iii[ s and the resulting 
iiiUrnal sirairis )ji\r 1 in Hintd ut ii suf h severe 
maneiiveis qnd rouf.li w illiei witlnut leveahng 
dangercus fnru* tliil it is < rtoin thit the squall 
which broke the Shtnandoah nut hiv( lieen one of 
that type, whuh when tlirv ^wiej ul the surface 
of the earth in oui iiiid wcMirn tit ii{ r nt Ireen, 
overturn houses and have even letn known to carry 
away steel railroad I nd^is 

Rigid Ship Shows Steady Improvement 

Thi Shtnandoah was no stranger lo squalls of very 
considerable violmcc Hir runaway flight in a gale 
when she was torn from her mast ib well known 
Much more severe air condiln ii* because more tur 
biileiit were experienced on her famous voyage to 
the wtbt coast Hen is an extract from the log of 
that voyage As the San (^regano Pass leading lo 
San Bi rnardino was approaihed the dissolving 
clouds showed the pabsage to be full of vertical 
(urrentb u really foreboding appearance, and the 
greatest difficulty was found in battling the strength 
of the wind rushing throng the narrow opening 
lielween tbe two valleys ’ A fiw hours later the 
lug records ‘ Heavy slrato cumulus clouds again de 
vclopod and moved rapidly from tht northwest and 
soon obscured the moon In the darkness which 
resulted a heavy squall cloud nearly leached tbe 
Shenandoah unobserved but was seen in time to 
advise the elevator man to stand by for t heavy 
down gust As thf ship intered this (loud she 
(ould be felt to descend much as an elevator and 
at the same lime rain, sleet and snow were beating 
down upon her ” 

The new 6 000 000 cubit foot airships will be 
much stronger than the Shenandoah and wild in 
deid must be the fury of the elements which can 
wreck them 

I he rigid airship is the only type of aircraft 
which bhowb a steudy and rapid improvement in 
performance with increasing dimensions It is also 
the only aircraft which is truly habitable and capa 
ble of opt rating at •^a over vast distances and for 
days al a lime through fog stonn, and darkness 



my, storiei of industruil meihantcs that wiU he 
dealt uUh in a jorlhcoming ujue 



SnRN VIEW OF C7 

Dark spots in tht fn and bod^f are pre^ ur diaphragms^ 
uho e pmwe\ are recorded it t h r f hr the 

observers stationed utih n the huil r t t car See 
photograph at the t p of tht pog /7> th % m an% pres 

sures and stre\%es are accurate!} ietc mined 





120 


SCIENTIFIC AMERICAN 


A New Tool for the Research Scientist 

Many Inloresting Experiments Have Been Performed With the Improved Cathode-ray Tube. 
They May Lead to Discoveries Which May Be Even More Startling 

Than Those Made With X Rays 


It It no longer a tecret that when the remarhabU phenonMoa produced by meant of the newly developed 
tube detanbed on thete pagee etpenally lit effecto on email anuneb at tbort ditlancet — were fiiet obtermdf 
there wat connderable fear among taentwli that it vrould receive a bad dote of the wrong kind of imtial pnb- 
Gaty it might be detcnbed by the tentafional prett at tome new-fangled land of 'Meatb-ray No tnch por^ 
pote, it u ahnott needlett to ttale, wat m the mmdt of the tcMotnlt who developed it» and itt effect on Imiig 
matter u to comparatively limited in range that any tuch idea aronld be nonaentical 

At anyone may learn from any elementary phymt text book| the cathode ray it not m itielf a new thmg — 
far frcmi iL What Dr Coolidge hat done, etaentiallyv m to modify die electron-ditcharge tube formerly uted, m 
tnch a manner that the rayt are powerful ooteUe. At the accorapanyug article itatee, vanont mleretting |^- 
nomena take place under the ‘‘cuper-cathode*’ rayt but duoct appbcatoont of practical value have not hem an- 
nounced at yet It it significant, however, m view of the ttatemenl, that have been the developmcntt of 
thu land which have not toon been apph^ m tome direct manner to mdutlry and our daily livet — Tkt Editor 


lArilODh ray^ ir streams of 
spted tlcLlrons Hiri di'^covtred ty 
(rooLts II Engli'^h scili list in 187 » 
but their pissibilities were liiiiiltd b 
caubc It was necessary ij work within 
(vauiUd lulls Herl/ in 18)2 found lhat iht 
cathode lays w nild ihiough nitlal foil pla id 
m thi vfl iiurn tube I enard hia pupil made a bi^ 
•tep forwird when K) years i^o ht lenientid a 
mcUl foil wind )w in the bulb of the tube and shot 
cathode rav 0 thrmj.h it and thereby for the lirst 
turn obtained lalhide rays out in the air Numer 
ous advaiKdnenta in taihodi ruy tube lonstruition 
have lK*en madt ly other in\esti(^alois since thin 
ispiriallv in le^ud t> the output of tin tube In 
the u search lal»orat ry of llir ( eneral h lectnc 
Company there has n w been devised I y Dr W D 
( oolidge a tul»e which is charaitenzed by f^rcatly 
inrreascd (ulpul much higher operating voltagcb 
and by beint entirely sealed off from the eibiust 
system 

Practual appluationa fur the mw tube ha\e not 
yet been developed but Us \iry high output has 
already led to the diBCoverey of phenomena whi h 



CATIIODFRAY APHAHArUS 
Voltages ug to 3Wfi00 and cwrrenrj of i few mtUwnBern 
are tued m the prodaeUon of the extremely pouerfid ra% 
uhtek penetmtet / tore than tuo feet >f on 



DR W D COOIIDCE 

fh f oaitdge t Jsst^tani !> ector of the g at reitarch lab 
rato of th 6 rtl It I Con panr a I tve tor of 
Ir go ful catkoier y i be dea nhrd on the fagis 

had not bcin observid with previous tubes Such 
Itr mstuiiie are the production of a yclloHish solid 
when cathode rays arc passed through acetylene 
a rolorlrsM gas and the production of electrical 
disi harden or explosions jubl beneath the surface 
layers of many bubstances Work with a gray rah 
bit lid to the production of growths of longer and 
white hair on rayed areas When the leaf of the 
rubber plant was bimilailv bombarded latex or 
milk was exuded In addition to such results os 
these cathode rays in smiHcr concentrations were 
previously found by other observers to kill germs 
and sprres cause many sails to become brilliantly 
flunrcscint oi to change in color and to effect phys 
jfal and chtmiial chmges f different kinds 

Most of the effects arc superffcial phenonanOt 
however since the lavs have relatively low penc 
trating power At TjOCOO volts they penetrate 
more than two feet of air but in substances of 
greater density such as salts, the penetration is 
correspondingly less 

llie power of the new cathode ray tube is evi 
dent in the statement lhat it produces as many 
cathode (or beta) rays as does a million grams of 
radium bromide but of lower average velocity 
The window of Lenards original catho^ ray 
tube was 1 7 millimeters in dumeler of aluminum 
foil 00026S millimeterb thick cemented to a metal 


plate in the end of the lube The bmall diameter 
was the result of several circumstances It was 
difficult to btain a larger piece of bU(h thin foil 
without minute holes and it wab difficult to sup 
pert thn thin piece of metal so that it would not 
collapse when the tulie was evacuated His tube 
was operated with a permanent connection to a 
vacuuij] System and depended for its opeialion on 
the presence of a small amount of gas in the tube 
file gas me fet.ules were lonircd when a high po 
lentidl was impressed acioss the electrodes Ihe 
p>siti\e nns went to the cathode The bombard 
inenl cf the cathode by these positive ions liberated 
the fie irons which constituted the mam cathode 
rav stream 

In the new IuIk* a current of a few milliamperes 
at voltages up to HtOOOO may be used The win 
dow has a diameter of eight centimeters and u of 
nickel 002'>i millimeter in ihickneia 

The operation of the tube is similar to that of 
the modem pure elec tron discharge X ray tube, 
also a development of Dr CoohdgeV in that the 
stream of electrons is liberated by a heated tung 
sten hJament and in that a very high vacuum is 



IHE NEW COOUDCE TUBE 
The wmUow uukcoted at tke left to a aheat of meM oafy 
}/2fi00 of an ladt tkwk Through u the raya mmga from 
the interior near oecuum into tho mr 
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uaed. The tube may be »ea1ed off from the ezhauat 
■yatemy and tranaponed and uaed aa easily aa an 
X-ray tube Connected to the window, or anode, 
there la a copper tube wiUun the anode arm, aerv* 
Jag aa an electroatatic shield to prevent purtctunng 
of the glasa by the high voltage. 

The cathode ia a heated tungsten wire from which 
the eJectrons come, the anode la a nickel window 
which u half of a thousandth of an inch thick and 
which ia supported against the atmospheric pres- 
sure by a honeycomb structure of molybdenum. 
Reckoned m inches, the window is thin, but in terms 
of atomic layers it is thick — 500,000 atom layers 
deep. The window is soldered to an invar sleeve 
to which the glass of the anode arm is sealecL 
The filament is heated with a low-voltage cur- 
rent Electrons evaporate from the filament at a 
rate determined by the temperature, Hhich in turn 
depends upon the filament current A high voltage 
u impressed between the electrodes, the electrons 
from the filament thereby being driven at enormous 
speeds from the cathode to the anode, through 
which most of them go into the surrounding air. 

Causes Minerals to Glow 

The electrons esc4iping through the metal window 
cause the air to assume a purplish glow, extending 
in front of and for some distance hack of llie win 
dow Tins luminous, essentially spherical mass 
may he as mu(.h as tHu feet in diameter, depending 
on the voltage, and u due to the ionisation of the 
air by the high speed electrons The odor of ozone 
and the oxides of nitrogen is also noticeable Im- 
part of the elettrons on the window causes a slight 
production of X rA)8 there, and additional X rays 
are produced when the cathode ra)B impinge on 
other nuhstontes outside the tube In addition to 
such phenomena as (an be visually observed witen 
a substance is placed in the path of the cathode ra)s, 

— O' —"I I - - o - - J 

in the path of the rays becomes heated by the bom- 
bardment of the ra>s and at the same lime becfjmes 
a source of X rays, just os though it wen* within 
an evaluated tube The general design of the new 
lube 18 such that it seems possible to use still larger 
windows and mure energy 

The following expennients were conducted with 
a cathode-ray tube operating at 200,000 volts, 
Calcite crystals, upon being rayed, glow strongly 
with sn orange light and remain luminous for srv 
eral hours. In addition to this, they may show 



THE RAYDISCHAHCES IN AIR 

The window a/ the tube ^howB dimly at the trft Thr^ luml 
npiu, purple discharge may reath tun jcH in diarmtrr 


bright, bluish-while scintillalion^ These have been 
observed while the crystal is iinderguing boinburd 
nuDl and for as long as a minute after raving H> 
lightly scratching the rayed biirfuie of the ir^^tal 
with a sharp instrument, the scintiilations may be 
induced fur as long as an hour after raying 

The area in tin* neighlwirhood of a Kcintillalion 
loses all of Its luminosity the si ml illation oi 
curs, and then appears dark agaiiiM the bright 
orange background Under the mn.roMO|ie the. 
spot IS marked by a little crater, with many liny 
canals leading from it Exjiiiination of one of 
these arras with a microscope, shows the presence 

— -- r* - 

pluhioii crater Each appears to bt u line of small 
globules, like a string of beads The reason for 
this lieaded appearance is not fully understcH>d 
The luffiinosity of the orcimanlv colorleHs and 
Iransparent calcite crystal is weird and uniaiiny 
To the uninitiated the mimral has the a]>|)earunre 
of a red hoi coal, and js touched with reluitanre 
It IS cold light, however, in that no appreciable 
temperature rise is opparent, and the c rystal ran be 
handled without danger The luininusity ocrurs 
with in a very thin layer since the rays penetrate 


only about 1/10 inillinietcr into the crystal structure^ 

Calcite IS not the only mineral whuh is caused 
to glow by IreaUneni with cathode rays home 
glow only while subjected to bombardment, and 
others continue to glow for some time, and various 
colors are apparent, according to the minerals used, 
in the case of granite, a mixture of different min 
erals, a very beautiful effect is produced by tbe 
rays since suili tailors as orange, blue, red and 
green be<ome ividriii Ihese colors are very bril- 
liant while the granite is under liombardmenl, and 
persist less bnlliRnlly for some time thereafter 

Intense Cold Works Weird Changes 

FluoreMent h rrens such as are nsid with X rays 
are also < aiised to glow iiiUj)M*ly wlien subjected 
to cathode rays A beautiful cx|H*runint cun be 
conducicd with a fluuri'M-enl m rent of ladmium 
lungHlute When suLjeitrd to lutliode rays it gives 
off green light and hhows very little phosphores- 
cence, or afnrglow If u strip of this screen is 
dipped into liquid air and is then rayed, it shows, 
upon warming up, S4 viral distinct luminescent 
perii>ds eu(h having its own charucterintic color, 
the < oli>r depi nding upon the temperature If, after 
the screen has sumewliat warmed up and has passed 
through sonii of the (olors, it is chilh*d again with 
liquid mr and allowed to warm up once more, it 
will di*-]day ni> color until it has reached the previ 
ou^ higher tempc ralure The screen then glows 
with the projier color for that ti tnjicralure This 
radiant energy laii be stored in tin intensifying 
M reeii hv niHinlainiiig u sufficiently low tempera- 
ture, and uin lie liberated at any lime by the appli- 
I alien of heal 

Oni ol the most mu resting experiments with the 
lalhodi ny has been the producnion of a solid by 
])u^'*ing aielyleiie gas in front of thi window of the 
tidie while it is in i>|)rralifm The product, similar 

■ 1 a 

m minute trails either by a corona discharge in 
ucdyleiie or by the use of raduiin emanation, has 
iieen produced m gram lots with the new lulie 

In prcxIiK irig the r-ornpourid the gas is led 
through u chamln'r m fr(»nl of the window eff the 
lulie, and the rompoiind is formed iminediatelv It 
con Ije collected an a iliiffy, yellow jiowder, or under 
different electruul condiiions directly as a varniah 
like film on metal In or other surfaces, to which 
It adheres tightly The powder has bc*en found to 
be insoluble in all the numerous chemical agents 



LENARirS ORIGINAL CATHODE RAY lUBE 
By cementing a thin^ metal fotl uindon^ ia the eitJ af the tube, Lenard passed the cmBiode 
rayj MU iflto the mr Cathode raya are free elecIroM moving at htgh vriodnra When they 
iSrika an^^hingt X rmya, «AicA are wave phenomena aimilar to light are produced 



Thr diagram and Uatcmritt^ in the text explmn this in detail The use of the lamr word 
"rarj" to denote both X rays and taihode rays is lilogical in a sense and often causes cow 
fusion Aa esplatned at the left, the two phenomena arc in different causal categories 
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THt (ATHODE RAY CAUSES CALHTr CRYSTALS TO CLOW STRONGLY JOR SFVBRAL HOURS 


CalHte u a rammoM. cry tallini form of talnum carbonau of uku-h lunrHonje and marble are another form Under the cathode roYS tk«%e cry$tal» Mcintdlate wtth a bluuh white color bi 
spot and fwtt orange light At i th / tu tthirh have tunttUatrd show clearly on iht crystal At b some of them scintillation ipott are somewhat magmfwd At o a stntle spot u 
mof, fi / Iff// riorc and shaus tht cuno/i and crater At d, uniat 4 magmficatien of Jtf0 duameters a canal system shous as a string of globules 


that havr 1m on Irud so far in the experiments 

The lii^h speed eirtitons emitted by the tube 
cause imiiiy Ji ]uids and solids to undergo marked 
chemu-al ebaiii^es Just aret>kne is changed to 
a solid, bO is Ljstor oil solidified Crystals of cane 
sugar btcoim opique white and, if healid after 
wards, t^ive < fT loimderable quantities of gas If 
a solution of sugar in water is exposed to the rays 
and thin tesud with litmus paper, it » found that 
the solution lias bitoine acid 

If B shallow dish of ordinary salt is exposed for 
a moment to the Ta>s the salt turns brown By 
remo\ing the surface ]a)er of ^It it is seen that 
the crystals beneath, not reached b) the rays, have 
not been affected 

If glass IS exposed to ibt ray<i, it immediately 
turns purplish or browiush in color, similar to the 
way glass is affected by long exposure to \ rays 
By the use of a metal stiucil, the glass can be 
marked with any design, either very lightly or more 
eleeply, depending upon the amount of exposure 
Porcelain and crockery can lx marked in a similar 
way 

The color cffccM product d by these experiments 
have been found to be more or less permanent 
Some colors are lost in a short tune, and others 
continue indefinitely 

Electrical discharges or explosions occur in a 



EFFECT ON RABBITS EAR 


After exposure to cathode ray^ oter /At fa i Ungthn of time 
M best / at Lc semb^ formt d but v m n It o§ taking the 
old hair wuh them and Uamng bald spots 


sheet of celluloid exposed to the rays at about 
liquid air temperatures These sparks or scintilU 
Uoos are oh^rved in a dark room durmg and im 
medutely following exposure Subsequent ohserva 
tion of the lelluloid under a microscope will show 
that just beneath the suiface there has been a di« 
charge where each of the H|iarks occurred The 
craters in the celluloid an shown by a microscope 
not as straight lines of globules, as in the case of 
calcite, hut as very ir|regular lines due probably 
to the fact that calcite is crystalline in structure 
and celluloid is noU 

If the leaf of a rubber plant (Ficus elastica} is 
pricked with a pm point, a while latex or milk is 
exuded from the puncture Whin a portion of the 
leaf is rayed with one milliampere of current for 
20 beconds at a distance of one inch from the win 
dow, the rayed area becomes covered immediately 
With the white latex, indicating that the electrons 
have in some way caused the cell walls to become 
permeable to the latex 

An expobure of only 01 miHiampere for one 
seiond causes a color changi in the leaf, with sub 
sequent dr>iiig out of the raytd area to a depth 
corresponding to the penetration of the rays 

Raya Always Uoder i ontrol 
X rays do not kill baitena hut the 200,000 volt 
cathode rays do, even with an exposure of as little 
as one tenth of a second 

One milliampere of current for a fraction of a 
second has been found suffitunt to cause immediate 
paralysis and subsequent death of fruit flies 
A peculiar effect disc o\i red during experiments 
With rabbits is that a profu*te growth of snow white 
hair is produced by expiisure to the rays The ear 
of a rabbit was rayed with 0 1 milliampere for 0 1 
second oitr an area one centimeter in diameter 
The rayed skin became deeply pigmented within a 
few days, and the hair came out Seven weeks 
later new hair appeared This new hair was longer 
and was a mixture of white and gray in color 
With 100 times the exposure — one milliampere 
for one second on a similar area — a scab formed 
over the rayed area The scab came off a few days 
later, taking the hair with it A profuse growth 
of snow white hair atarted two weeks later, and 
boon beiame much longer than the original hair 
In further experiments the exposure was increased 
to om milliaro|>er 0 for 50 seconds Scabs deve] 
optd on both sides of the ear, and when they fell 
away a hole was Uir in the ear The edge of this 
hole was at iirst wlAout hair, but later became 
covered with a growth of the snow white hair 
Among the most important of ray producing de 
\icm or substances available for scientific research 
are radium compounds and similar products They, 
are constantly disintegrating and, in so doing, give 
off alpha, bHa and gamma rays The bcia rays 


are really high speed electrons, and in this respect 
are identical with those of the cathode ray tube, 
but of higher average velocity 
Radiam, however, u unrontrollable in that the 
experimenter cannot govern the velocity at which 
the eler irons are bombarded into space The 
cathode ray tube offers a source of high speed elec 
tronb, or beta rays, which is at all times under the 
control of the experimenter, both os to quantity and 
velocity Added to this there is the fact that one 
of the tubes will produce a very high concentration 
of the rays— one tube releasing as many electrons 
per second as a million grams of radium bromide 
Much has been learned m the past of the proper 
lies of cathode rays by bnlliant experiments con 
durted by numerous investigators With the new 
tube— completely sealed, portable, always under 
control, capable of producing a very powerful 
stream of high speed electrons — the held has been 
opened for condurting experiments previously im 
possible, and it is to be expected that our under 
sunebng of electronic phenomena will be greatly 
increased thereby 


q 


Insects cost the VnUed States two billion drdlarg 
a year^ Rather expensive pests^ to he jure^ 
hut the Government is comhaUng them Read of 
the fight and results in an early issue. 



SEVEN WEEKS UTER 


The bald spotd* produced by espasuro te the catho de rajn 
are now covered wUh new hesr in sm spot, U is grqr mi 
whsta and w the oiAsr, It is umte 
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The Scientific American Sport-plane Trophy Race 

Extraordinary Speed Was Attained at the Philadelphia National Air Races 

By Prof Alexander Klemin 



[IT ibe National Air Races the clauifica 
tion of many errnts ii based on the 
engine piston displacement measured 
in cubic inches, one cubic inch cone 
spondiDg approxunately to one fourth 
of a horsepower In the races for smalt engines 
the classifioanons ran under 510 cubic inches, under 
300 cubic inches, and under 80 cubic inches engine 
displaoement With engines of the 80 cubic inch 
ratuig, possibilities are limited It is doubtful 
whether a pilot and passenger ran ever be carried 
with complete secunty by such an engine certainly 
no very extended range is to be expected in add! 
tion to the Mrryug of two occupants 

The plane having an engine of 510 cubic inches 
and a hoiwpower of something around one hundred 
lan hardly be*conSidercd a sport plane Even if its 
initial cost IS low, its fuel and other running ex 
penscs are likely to remove U from the ptipular 
*)port plane class The Scientific Amencan Trophy 
Race Mipulated the intermediate value of under 
300 cubic inches We believe that this is a particu 
larly useful rating and that with engines of this 
displacement or a lillle under the ideal sport planes 
for pilot and paswiger will soon be developed 
In some respects the light plane rare is the most 
interesting event of a National Air Race Week 
The airplanes purchased by aerial service operators 
and by air transport companies are under continu 



WING CONSTRUCTION OF THE WINNER 
A MUi^ built up box tpur U empiorod with venter top and 
bottom but with fabric covering the re$t 


ous observation all ibe year round Their per 
formance and service characleriMics are well known 
to all professional interests However the small 
planes are, at present, mainly in evidence only at 
raiea and therefore their design u always somewhat 
of a surprise Their showing at the meets is their 
best selling argument The one at Philadelphia 
was no exception, and the comparatively few light 
plane entries earned a disproportionate amount of 
the Msitors* interest 

The small sport plane is not just an ordinary 
plane reduced in size It has very definite charac 
tenstics of lU own It » particularly sensitive to 
control, and very maneuverable, its sensitivity may 
even be excessive and certainly no controls on the 
eport plane should be balanced It has, as a rule, 
t lower landmg speed and a correspondingly greater 
Mfety When the heavily loaded transport ships 
crash, there may follow hegvy damage and serious 
danger The small planes inspire the greatest con 
fidence by tbeir obdity to escape aenous damage 
even undu untoward circumstances Further, by 
virtue of their smaller dimensions, when out of con 
troi M in a bad stall, they need a lesser height for 


recovery of normal fiymg attitude a statement which 
the theory of dynamic similarity renders perfectly 
demonstrable 

Their small dimensions pailicularli when the 
wings can be folded, makes their housing and trans 
jiortation to the fljrmg field particularly ra**y At 
the same time, they are real fl>ing craft able to 
negotiate quite a fair distance under poor weather 



A PRIZE WORTH STRIVING FOR 

Thu lUuMtation thott* the deugn of th brow plague that 
II S3 auarded in the light urt plane rac 


conditions Thus, Jack I^ass who piloted the 
Dnggs Dart from Dayton, Ohio to Plulndt Iphia on 
a flight of some 400 miles, eiii lunteri d rain fog and 
mountains having peaks of itXK) fed with fog 
covered valleys vet arrived without mishap Not 
once had his faithful little mitor missed and not 
a drop of water had found its way into his cabin 
enclosed with pyralin 

Besides the requirement as to the 300 cubic inch 
engine displacement, the Scientific American 1 rophy 
contestants had to carry a minimum load of 170 
pounds, exclusive of fuel, oil and water, a light 
pilot having to be compensated for by a sufikient 
quantity of ballast lliey could l>e one or two 
sealers The race to be run on Tuesday, September 
7 (though actually delayed by rain) was to co\er 
60 miles, 12 tunes oround a closed course of hve 
miles, with three marking pylons All conic slants 
were to start from **81 rest,'* with engines running 

The winning plane was detiigned I y f I* Si lU r 
of the Krcider Reivier Aircraft ( ompany of Hagers 
town, Maryland, and is an mtere^iting example of 
the simphriiy and eflkiency which can be attained 
in the construction of these small phnes Piloted 
by A H Kreider, it averaged 91 5 miles per hour 
over the course, an extraordinary spcN^d record for 
planes of this type in a closed circuit race One 
lap of the race was timed at 99 i miles which seems 
a wonderful achievement for a 10 horsepower plane 



THE WRIGHT MOREHOl SF EN( TNE 
Thu type will drive a email plane at 90 nu/cj per hour con- 
wmtag a fot/on of fuel in about Itf miles 


The Mo wing (iiiic i double cambered surface, 
proved quite eflh leni and its i onstant center of pres 
sure (due to a rtiersed trailing rdf,e) helped in 
the strut tural design The 20 foot span wing is 
built very simply with one veimi covered spar, the 
fsbric covering terminating in a wiie at the trailing 
edge 

The total area of the wmp,s is only CO square feel, 
and the ovci all kn^th is but 15 feet The total 
weight fully loadc^i is only 490 ] uinds The dc 
bign of the plane is simplihed also in the one piece 
horizontal tail sujfaccs the elevator and stabilizer 
being lumbined A wing surface of four s 4 |uare 
feet IS attached to the axk and provides some lift 
a« well as giving a slreamliiiL to the axle 

One interesting tendency is notucablc in the de 
M^n ( f these lir,ht plant s the plae ing of ihi wing 
at the bottom of the fuselage and near to the grouncl 
as in bclh the Kreider Vn/ger and in the little Ford 
monoplane Apparently designers like to get all 
the lift thev can 1 y plating the wing near the ground 
and HO reducing both landing and getaway speed 

fho second prire went to Heath of Giicago flving 
the Heath lomhiry with a \i rv clean cantilever 
monoplane de sign who hvc raged 91 2 miles per 
hour, using the Bristol Cheiub i ngint C D 
Chamberlain finished third with a two seatrr of the 
vintage of 1 920 and the Dnggs Dart likewise 
equipped with a Wright Morehouhc finished lost 



SIDE VnW OF KHhn>I-H M1DGL1 
Th I ttU traft M / ff’n/i d fust I ki a rater even to tha 
pair t i 9p t n r tht pr p li r 


with a A]>erd of 8 y 1> inilcb per bcur It was per 
haps handicapped bv the long and difficult trip 
across the iiumnlains wlmh wr instanced as a proof 
of the rugged qualities of these light planes and it 
was somewhat old in construe tion 

In previous uir niccls pltne designers of small 
craft have had to use either foreign huilt engines 
or else motorcycle engines idapted to plane use 
It was gratifying ti have the Scientific American 
Trophy earned off 1 y an Ain ncan built plane with 
an American built small engine The Wnght 
Morehouse has Iw i ohndcrs horizontally opposed 
It IS rugged simple well bilanied and reliable 
With a bore « f 75 iiuhis u stroke of 1625 inches 
and a piston di'*pl i enienl of only 80 cubic inches 
it delivers 29 hirscpower at 2 500 revolutions per 
minute It weighs but 89 5 pounds The fuel con 
sumption IS 2^2 gallons jier hour at full throttle 
The Wright Morrhou'*e actuallv showed up better 
in the race than the foreign huilt Bristol f^enib, 
of similar power and design In the various laps 
of the race the Cherub missed a little in Heath’s 
plane The Wnght Morehouse never gave m indi 
cation of trouble 
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WHKN RADIO WAS KNOWN AS WIRFLESS 
The old rotary gap of 1^12 madi> a deafening era*h a.i the »parkt leaped between the e^c- 
In tko%e dayi it uan the /ojil Uitrd in tLirefeis but today it U obsolete, having ^ven 
nay to the modern vacuum tube and the quenched gap 


f 
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A CONTACT WITH SHIPS AT SEA 


The obsolete set at Bush Terminal, Brooklyn, wluch last its popularity when broadcast 
listeners complained of interference The transmuter was tun^ by the Med and lever 
A n^ary gap u on the motor shaft and a quenched gap te on the floor 


Edison Glimpsed At Radio in 1875 

Scintillating Sparks Led to Discovery of ^'Etheric Force” 


m ' IN ihc i*Ncmng; ot November 22, 1875, 
iiiiieteeii )ear» before Marcnin made Ins 
firiit transmuting and rcccuing art, 
Thomas A KditMiii olinerved a strange 
j spark in one of his expienmcnts with 
a magnet, and after study lie proposed the name of 
“cthenc force” for the phenoratmon Edison de 
scribed his diwo\ery m the Sienlifir Amenran, 
December 25, 1875 

This disclosure b> Edison, together with the 
theoretical prediction of Hher waves outlined by 
Professor James Clerk Maxwell in 1867, and the 
creuljon and detection of eleitroiiiagnetic waves by 
Heinrich Hertz in 1886, were developments which 
lielped Guglielmo Marroni to “stand the egg on 
end,*’ us Sir William Precce referred to Marconi's 
triumph However, as one writer has said, “Mar 
loni’s creation, like that of the poet who puts words 
of men in perfect Ivnr, was none the less brilliant 
and original ’* 

How **Elheric Force” Waa Dlocovered 

Edison first noticed thi distinctive churaitrr of 
the “etherie” spark while expeninenting with a 
vibrator consisting of a bar of Stubb's steel, fastened 
at one end and made to vibrate by means of a mag 
net He and his associates observed a spark coming 
from tht core of the magnet They hod often wit 
nessed the same phenomenon in i oniieclion with 
telegraph rclavs when iron filings were brtween the 
armature and the tore, but thtv had always sup 
posed a to be caused bv inductive elettniily On 
this ociusiuii the spark was so bnght that they sus 
peeled something more than induction 

F,<linun found that by touching any portion of the 
vibrator or magnet with a piece of metal, the spark 
was pr€>durrd The end of the vibrating rod was 
then connected bv means of a wire to a gas pipe 
overhead, when upon a spark roiild be drawn from 
any pari of the gas pipe m the room Subsequently 
ii was found that a spark could be drawn from any 
jMirl of the whole svstem of the (ity gas pipes. This 
indKated condu'^ivclv to Edison that a new force 
was at work whuh was not amenable to the laws 
of voltaic or *ttalic flectncitv 


By Omn E Dunlap, Jr 

Tested in various wa)s the new current refused 
to obey anv pf the established laws of electricity 
further than that it traversed metallic conductors 
A lack of polarity was observed as one of its 
piH*uliarilii*s It was indifferent to the earth and 
(iinsiqucntlv its capabililv of transmission through 
uninsulated wires and its independence of electric 
nonconductors was noted 
Previous to Lduon’s discovery it was accidentally 
found that when the contact of an electric current, 
which magnetized a large electromagnet, was broken 
very near one of the poles of the electromagnet, 
the spark was so much imreased in iiilcnsity as to 
produce a powerful snap, like that of a pistol, while 
the breaking of the contact at a distance from the 
electromagnet did not produce suib an effect The 
nixl thing observed was the drawing of the sparks 
from the iron electromagnet, or from its armature 
Edison went deeper into the subjiHt than previous 



thTfather of the vacuum tube 


Thomas A Edison In hit laboratory He was the frU to 
ditcooer the electron discharge in a lamp 


experimenlers, but if he had been more interested 
and had delved deeper into the mystery, radio broad 
(listing might have begun much earlier than 1920, 
and radio motion pictures might have been in vogue 
today Edison did not apply for a patent on hu 
discovery. 

He pointed out at the time that one of the most 
remarkable features of the new form of electricity, 
which proved its perfect neutrality was that it had 
no apparent effect upon the human body and none 
on t^ most delicate of electric tests, the properly 
prepared frog's leg, unless an exceedingly strong 
galvanic current was used around the magnet. 

EdUon^s Dtaeovery Doubted 

Edison conducted experiments to show that the 
new current differed from electricity, especially in* 
ductive electricity, in that its sparks were different 
in appearance and effect The sparks scintillated. 
The current differed from electricity in general in its 
entire independencr of polarity It did not require 
a circuit nor did it require insulation It would not 
charge a Leyden jar It failed to affect chemical 
c'ompounds sensitive to electricity, for example, 
iodide of potassium It had no effect upon electro- 
scopes or upon galvanometers. It was not felt by 
the tongue and caused no contraction in a sensitive 
galvanoscopic frog 

Little did the public realise fifty-one years ago 
that ibis strange spark might be the basis of a world- 
wide communication system destmed to flash mes- 
sages and entertainment to millions, simultaneously, 
at the speed of light. 186,000 miles a second. After 
reading Edison's announcement relative to the 
elheric force, one man wrote, “I cannot but believe 
that somebody is somewhere mistaken. Mr. Edison 
u perhaps sincere in his belief that he has discov- 
ered a new and valuable force; but be will soon 
learn that the hopes are delusive and evanescent.*' 

In commenting upon the discovery the editor of 
the Scientific American in the January 1, 1876, issue 
said, “It is a new and distinct phase of force, an 
unstudied phase of electricity, which will rank Mr. 
Edison the most fortunate and eminent of scientific 
discoverers.** 
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IT SOUNDED THF SPARK'S DOOM 
John Frmtier, ouiude pickup eH/pnfrr at station KDKA 
holding one of the lOkiiouatt transmitttng tuhe$ u$ed at 
Ac P^burgk «fatiofi The metal water rooluig jacket is 
at the base of the gtoMS part of tlu luot 

Some believed the new spark to be the result of 
indured elrLtricity, but the electrical wizard proved 
that it wan not inductne In hin tent he used the 
following apparatus, with all paits insulated except 
the gai fixture a battery, telegraph key, electro 
magnet, bar of cadmium, mirnir galvanometer, gas 
pipe and a spaik gap formed by two graphite pointii 
al>out the sixe of a had pencil 
The unknown i urrrnt was passed through the bar 
of cadmium and through the galvanometer without 
the slightest deflection, and nothwithstanding the gas 
pipe connection, which would drain the wire of 
uiduied electricity, if there were any, bright sparks 
were Visible between the graphite points in response 
to the motion of the telegraph key 
Since that lime, similar ••parks leaping liny metal 
lie gaps have saved thousands of livc^ at sea but 
today the more efficient and economical vacuum lul>e 
liOb replaced the old spark as a means of generating 
electrical om illations to set the ether in vibration 
and so moke wirclcns communnntion possible 
CdiMm*B announcement spurred many others to 
(xperiment and try to produce the (them force 
All attempts to generate the force with a Holtz 
machine or Leyden jar were liuitless It could only 


bo produced by means of an interrupted current 
from several cells, ulmg the vibrator magnet, or an 
electromagnet operated with a telegraph key and 
battery Then the current followed the wire con 
nected with the core of the magntt, or with a piece 
of metal withm the magnet*s spheie of influence 

Hie force manifested itself as s spark when the 
wire was rubbed against a puct of metal when a 
body of metal such as a gas pipe or stove was con 
nected with the wire and touchtil by i piece of metal 
such as a knife blade, or when two earbon points 
were brought in contact within a daikeiied box oik 
carbon being connected with tin wire leading to the 
magnet The entire apjiaratu^ had to be carefully 
insulated to exclude inductive electricity Sparks 
were aUo obtained when the conducting wire was 
nibbed by a piece of metal held in the hand, or even 
when the wire was nibbed by lU own free end 

^Edleon Effect** Applied to Rjidio 

The conducting wire did not have to be insulated 
It could be led through water wound around large 
metallic bodies, or trailed along the ground, yet the 
Bcmtillaling sparkn appeared One rainv night 
hdiHon strung the wire from the vibrator out ol 
doors across the sidewalk, up ancl down the block 
in the gutter, through which a torrent of water was 
flowing, thence by an alley to tin n ir of his lalmia 
lory, whire spaiks were distinctly seen between the 
carbon points in the dark box Those who witched 
the spaiks caught just a glimpsi of radio ^ 

While experimenting with iiKandesrent lainpo in 
iUUO, the iuriosily of Fdison was arousfd by biaik 
deposits inside the glass bulb uiid a blue halo sur 
rounding oiu of the legs of thr laibon filament He 
thought that the blackening of the might lie 

caused by a moticular bomb ii dine nt He (oatid 
a lamp on the ouMdt with tinfoil and found dial 
when it WHS t irmciud in senes with i galvanoim It i 
and thf positive terminal of the hlamenl thin was 
j current flowing across the j,ij) between the fila 
menl and plate He then plated a piece of pi it 
iiiuin foil Jietween the legs (f the filament inside 
lilt bulb and the iffeel was j^ieally increased TIu 
phenomenon was called the * Ldison eflec l 

Ihuii a was tdison who lust discovered that a 
glowing filament in a partial v icuuiii williin a gla^s 
bulb not only shed light, but aKo a *<huuer of elec 
Irons, tiny speeks ot negative ekctriniy bo small 
that the most powerful mHiosiojK cannot deUet 
them these little paitirles of elettmity have been 
desciil>ed bv one scientist who stales tfiii if a drop 
of water which imludes a p^ieat niiinl^ei of elec 
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Fim UNt YFARS LATFR 
A half reuluti aft r hdi on t huoxtry «/ rfArnr /orce* 
the spark u gont — replaepd by the itifuufli tube Thtt 
photogtaph sh *if i nfsht of tht tO kUonaft wati r t.oolcil 
titbss at hOh i Acif thi rubber h)se for tht uater 

trolls, because of the bydregtn and oxygen within 
it, were magnified to the si/c of ihc earth each elec 
Iron magnified in proportion wc uld be about us 
lui^c us a giain of sand NiverthcliHs these elee 
Iroiib are to llie radio receiving set as Idood is to 
the huritun *‘V‘'Um 

I diHOM (ontinuid his experiments and invented 
ihe ell cine lit^ht hnl did not perfert the vacuum 
tube detector and amjilificr foi ludio despite the 
fad ill It be hid uiu overeel its basic principle 
In l‘H)l Dr James Anibi >si I Inning of Fng 
lind, inti iduted the Hiining vilve and afiplied it 
to wireb^'S neeption He inslalbcj a small metallti 
plile within till lube and connected it to the posi 
live If mini il of a hir^h vi It i^i batle r\ so that a con 
linuous siiearii of cfedions would flow InHwecn the 
fiUinenl and plile Since opposite electrical charges 
attnet each other the rie tron") which ire negative 
eleetiiiity art attrictid by the ptisiiive charge on 
tht plait, funning i ronlmuous siitain between the 
filament and j>l ilt 

Dr Ltf df lores! in 19()0 iinprovtd the Fleming 
valve hv adding a third tleetrode tailed the '*grid/’ 
muking the liibt more efEe leiil ind pntlieil He 
named it the auil \ 




TESTING EOUIPMFNT FOR FTHFRIC FORCf 


Edieon't instruments^ reprinted from Ae Scientific American of December Ti }87j skou 
tng Aa yyout used to produce and detect the strange sparks * indicates batteries B * 

key, HMigaeli, “D, armature, galvanometer, “C,*" gap, **F* gas future 


ONf Ol- Till ^ARI^ WIRUFSS IKANsMIllfhS 
imatiur e\prrimentei\ frm /Wi to used this impi* urruit to tiff bark and forth 
Latet tranifortufs vrre subsntuti I for the sparf rods an I n it la iium tubes are the 
/monte means of generatir g lurrent to s t th erh r in irArmin 
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How Science Can Improve Your Golf 

A Highly Interesting Article on the Reasons for the Vagaries of the Flight of Golf Balia 
that Was Prompted by a Former Article by Ftofessor Sheldon 

By P. A. VaJe 

Aiiihiir uf “Swerve or the Flight of lh« Ball" “Modem Golf" “Modern Tannla," et cetera 


a recent utue of the ScientiliL Aracn- 

I ron, ProfcMor H H Shrldon, Ph D , 
Chairman of the Deparlmml of Ph>a 
icH, Waahington Square College, New 
■ York University, wntea in a very in 

tereating manner of **Thc Phyaits of Golf Balia,” 

In duling with the awerve of the ball Profeasor 
Sheldon aaya: “It may be aaked, *Why not uae a 
•inooth surface and thus largely avoid tbe spin 
which results in deviation^’ 

My answers to that are (1) A smooth golf ball 
is useless for golf because its flight is very erratic 
It ducks and soars in a most uncomprehensibic 
manner. Possibly Professor Sheldon, if he would 
devote his mind to this phenomenon, might be able 
to explain it Professor Sir J. J Thomson, the 



now BACKSPIN IS PROnUCLD 
A downuwd giencin/t blow by the face of the golf dub 
ojofnjl the bail, catues the laUer to tput in the direction 
of the curved arrow in this drawing, "*Aff* reprcMenU the 
face of the dub, indicate* the are of the Hub head 

daring the stroke, “r/)," the backspin produced by the 
downuwd gfancuu blow wok either aiM or iron Hub, 
*‘HI,** the line of fught after the unpact and **C," the potn^ 
where the Hub reaches the lotcest point of the swing 

renowned physKiat, in a letter to me, confessed 
that he was unable to do so I gave my explana- 
tion of the mutter in the Siientiflc American some 
years ago, but 1 am always looking for further in- 
formation on the subject (2) The effective spin 
of a golf hall is affeited very little by the nature 
of the marking of the tovrr It is produced, prac 
tically entirely, by the nature of the blow 

To produce any appreciable amount of spin the 
club head, at the moment of impact, mu^t be mov- 
ing obliquely across the initial line of flight 
Professor Sheldon goes on to say ‘The answer 
IS that one form of spin, an undcrspui produced by 
hitting the ball slightly below llic center, is highly 
desirable, for this prolongs its flight” 

It IB fairly obvious that hitting a ball slightly 
below Its center will not, of itself, produce under- 
spin, or backspin, as golfers call it, for, in order 
to get the ball into the air it must be hit below the 
center. Yet, many balls so hit have the slice and 
pull spin, which are totally dissimilar from back- 
spin in their results, both in the air, or carry, to 
use the golf term, and in their action after pitching, 
of coming in contact with the earth. 

The benefinal backspin of golf is obtained by 
a downward glancing blow that hits the ball before 
the club head has reached the lowest point in tbe 
arc of the stroke To put it rather graphically, the 
spin in iKjth golf and tennis is obtained by the 


blnking unplemeur^broahing acroaa the ball and 
thus C4iusmg it to roll on the face of the club or 
racket. To settle a controversy about the amount 
of roll of the teiinu ball on the racket, in the 
Amencan service, 1 had the strings of some radiets 
colored with lampblack and oil and allowed to dry, 
1 then served the Amerkaii service, using, of course, 
perfectly new balls, and obtained a perfect imprea 
sion of what took place Somebody will some day 
do tbe oamo thmg in golf. 

Professor Sheldon speaks of its being ‘^•ome- 
limrs desirable to use some slice or pull, thus ob- 
taining the curved flight due largely to the effect 
of markings on the ball ” 

Why Yon Hook or Slice 

As 1 have stated, the marking of the ball has 
hale, if anything, to do with the production of spin 
1 cannot, indeed, see why it should be supposed to 
influence spin to any great degree, for the marking 
is of the same nature all over the ball, and, there- 
fore, apart from adventitious atr currents, one side 
should provide as much resistance as the other 

Professor Sheldon says ‘The proper surface 
markings should obviously be those that will give 
the maximum effect due to spin, with a maximum 
(if air resistance. At first it might seem that these 
two things would be the same, for the spin effect 
IS, itself, due to air friction.” 

I maintain and have fully explained in my book 
“Swerve or the Flight of the Ball” that spin is 
mainly, in fact, almost entirely produced mechan 
itally by the nature of the blow I should feel 
Aery di^ent lA making this statement if it were 
inerrl) my knowledge of physics against Professor 
Sheldon's for he has probably forgotten more about 
that than 1 shall ever learn, but this information 
comes to us from a pliysuist to whom the world 
bows, no less than Sir Isaac Newton. 



HOW BACKSPIN IS OBTAINED 
A demonstration of the correct stance and addrau to asa 
when it u deeired to prodace backspin The hands are in 
front of the Huh head This tends to make the lowpt 
point of the are came in afier the ball is struck, thus pro- 
dudng a downward gianeing blow If lAa stroka Is made 
properly, the ball wiU carry true 


Writing to Oldenburg m 1671 about the disper- 
sion of bght, Newton saidt “1 remembered that 1 
had often teen a temua ball struck with an oblique 
racket describe auefa a curved line.” 

The great master physiciat and mathematkian 
had grasped the main prinople, or one of them, 
correctly, for he then aaid “that the parts on that 
side where the motions conspire must press and 
beat the contlguona air more violently, and there 
excite a reluctancy and reaction of the air propor- 
tionately greater,” 

The very curhma thing, how e v er , la that Newton 
was wrong in hu premises. To strike a golf or 
trnnis ball with an oblique club or bat would push 
the bail away to one aide or the other but would 
not impart much spin Hie true cause of spin in 



THE MAGNUS FFFECT ON A GOLF BALL 


/ combmotion of hrees pulls the ball toward "F,** oj in 
the slice ui golf turn tats diagram upside down and put 
the page in a vertical position and you wtU have the ex- 
planation of the action of backspin, ‘*Aff* is then the line 
of flight, instead of sidespin, becomes backspin and 

the vacuum “A" is on top of the ball As the sHn is now 
fighting gravUy duectly, the curve toward “F” wm be muck 
leu pronounced than in the case of sidespin 

golf or tennis is now well recognized as coming not 
from an “oblique” instrument hitting tbe ball, but 
from the instrument hitting the ball on oblique 
blow, 

Golfera will understand this clearly, for they 
know that a slice or cut is made by playing from 
the outside inwards across tbe line of flight, with 
the face of the club at a right angle to the line of 
flight at impact, whereas it would be disastrous to 
have the face of the club oblique to the line of 
flight, for unless the error were very slight, that 
would mean an annoying drive into the rough every 
time. 

Professor Sheldon soys. “It should be observed, 
however, that the velocity of any mark on the ball 
due to rotation may be quite different from its 
velocity due to translation through space.” 

This atateinent will be quite unmtelligible to 
about 99 percent of those who read it, so 1 shall 
reduce it to the utmost simplicity and give, in a few 
words, the mam reason for tbe swerve or curve of 
a golf ball, a tennis ball, a baseball or any other 
kind of spinning sphere in the air. 

In quoting anyone 1 do not care ever to inaert a 
comma. Professor Sheldon has placed his qualifying 
phrase “due to rotation” peculiarly, especially as 
it is not between commas. Hla statement should 
be: “It should be obeerved, however, that, doe to 
rotation, the velocity of any mark on the ball may 
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be quite different from ite velocity doe to truiilo* 
don thiou|^ it^eoe.** 

Hue U not iciendfically aoctirate, for let ni uy, 
fai becbpinf if the mark happened to be on the 
axia of ipuit the velocity of that point and the veloc 
ity of tranalalion would be exactly the same. How- 
ever, 1 understand exactly what Professor Sheldon 
means and I am now about to hand it on to you in 
a manner that means a few million arguments 
amongst those who own motor cars or play base- 
ball, tennis or gulf 

Very few people understand that the top of a 
wheel as moving faster through the air than the bot- 
tom. Please understand that 1 am putting Newton's 
discovery and Professor Sheldon's statement into 
popular form. 

Try This Simple Teat 

I know that to many this will sound ridiculous 
so I shall suggest a simple proof. Put a plate, an 
ash tray or anything circular up against the wall 
or any vertical object on the table. Make two 
marks on the circumference of the circular object 
In a vertical line running through the center Put 
a mark on the table or wall where the lower mark 
on the plate is. Do the same above the plate, so 
that all four marks are in the same vertical line. 
If you happen to be where other circular objects 
are scarce, a silver com or anything that will take 
a mark will do. 

Now roll YOur plate forward about an eighth of 
the circle and, unless )ou know about this, you will 
be astonished to see that the marked spot on top of 
the wheel, has advanced six or eight times — 1 have 
never calculated it — as far as the spot on the bot- 
tom of the wheel The marks on the vertical sta- 
tionary object will serve as guides 

The simple explanation of this is that the axis 
of rotation is moving. If you jacked your car up 
and spun the wheel, all opposite parts would, of 
course, move through the air at the same rate. In 
the moving car, however, a point at the top of the 
wheel has the speed of progression of the vehicle 
plus the speed of forward rotation, while at the 
bottom we have a minus quantity in the backward 
rotation of the wheel 

Thus we find that our golf ball gets most fnction 
on the side where forward spin and progression, 
or translation, agree Following the well-known 
law that a projectile seeks the line of least resis- 
tance, the ball edges over to the non resisting side, 



THE START OF A LOW DRIVE 
TkU interesiUtM fhoiomph wu taken /asl after the impact 
between tke Am of fa« e/ub aaW lAe baU, Motiee how low 
the he^ of the dak if kept and oUo the low fUahi of the 
balL The etnak of wkite ui cAe tower righbhand corner of 
the pktare ig the ball in The fan-^iaped band it the 

dub at it it carried lAfoufA 



PUYINC A SIYMIE 

The ball hat ;uj/ been itrack and u in thr atr yotice the 
ikadow of the boil The jAa^oft' of thr cluh hrad prmrs 
conc/ufii7c/y that the head it in contact with the ground 
Thin indicotet the low finuh of the stroke that producer 
badetpin and wtuck aids control of the run when making 
shotM with an iron dub 

where the backward rotation is camming less fric- 
tion. That briefly u the main ruuse of all deviation 
from the line of flight that is due to rotation 
There is another contributing (uiisi that escaped 
the notice of even Newton and this will come us a 
revelation to sportsmen the world over, even to 
those who already know what 1 ha\e just explained 
Most people ha\e heard of Flettner's rotor boat, 
the sail less boat that is propilled by objects that 
look like funnels These are rotated by a small 
engine The air rushes against them and they try 
to swerve just as a golf ball or a baseball does, but 
they cannot because they are allachcd to the boat, 
BO they just push the boat along 

Something New in Balllslica 

Flellner, in larrying out lii» invention, used what 
IS called the Magnus effect This was distovered, if 
I remember correctly, by Magnus in 185d Magnus 
found that not only does one side of iho funnel 
get pushed as we have seen, but he also discovered 
that there is a suctional effect on the opposite side, 
amounting to a semi vacuum where the hmkward 
spinning side throws the air current off the c)linder 
Ihus It will be seen that the ''swerve'* of the fun 
nels 18 caused by a push from liehind and a pull 
from in front 

Now, instead of thinking of your funnel, or 
rotor, as vertical, consider it as a horizontal cyl- 
inder with backspm facing tnio a direct wind You 
will now see that there u one force pushing it ujf>- 
ward and another pulling it upward 
Forget that it is a cylinder and look endwioe 
along it You have now |L|iiagTam of a golf ball 
with backspin and the pi^f pf something utterly 
new in ballistics, something that may increase your 
idea of the value of iiackapm, namely that above 
your golf ball is a suctional or lifting force, that, 
for all yon know to the contrary, may be of greater 
importance than the w«D-f4cognizcd extra pressure 
on the lower side. 

We have here, in effect, a analogous to the 
area of negative pteMure, of facuum, on lop of 
the wing of an airplane. Not many people know 
that the greater part of the lift is done by the top 
of the plane's wing, yet so it is Sometimes almost 
90 percent, and poaaibly more since 1 dabbled in 
aviation, is done by the top of the wing 
Here then is a revelation to sportsmen and some- 
thing for the phytictati to calculate, but, in order 
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to do it successfully they must know golf as well 
as physics Even so eminent a scientist as Sir J. J. 
Hiomson fell into strange errors when he attempted 
to deal with the flight of the lisll He gravely 
stated that th< bineficial hackspin of golf was ob- 
tained by the lofi of the club Of toiirse, if this 
were correct, wi lould just “angle” the faces of 
our clubs, hit j straight forward drive end gel pulls 
or sines at will, aitordiug to the club wi iimd, but, 
as we all know, that will not work in pradual golf. 
He also stated that lop^pni in tennis was obtained 
by hitting tlie hall on top, whuh, of course, would 
merely drive jt onto the giniind or into lh< net To 
get really correct information regards the phys- 
ics of golf, one must know the game 

Where hcletice and Practice Disagree 

1 have been very mui h interested b} Professor 
Shtldon's work and now that 1 have pointed out this 
hitherto unsuspected force lliat u acting on all 
swerving balls, I am hoping that he will devote 
some attention to it and also add to, or correct, my 
explanation of the alleged mystery of the flight of 
the smooth ball, that utterly baffled Professor 
Thomson. 

I notice that Professor Thomson has made ex- 
periments measuring the difference in pressure on 
the two sides of a spinning golf ball He rotated 
the ball rapidly on a spindle, dim ting at it a blast 
of air, and found the pressure differencr by means 
of a water manometer This is interesting but liere, 
again, Professor llinmson is falling into grave error 
from a golf point of view He is assuming that 
the axis of rotation iii the pull and slice are ver- 
tical, whereas they are not 

The axis of a sidespin such as Alice and pull 
naturally approximates the angle of the loft of the 
ihib on which it 'Volled** m order to get its spin 
and, in the slice, is slightly tilted baik toward the 
player In the pull the axis of rotation leans in- 
wardly to tlie player at roughly an angle of 40 
degrees fheir utterly dissimilar flight and run 
should be enough to put anyom on his guard agamat 
assuming, and even stating, os Professor ThornBon 
does, that their axis of spin is vertical and that one 
IS merely the lonvcrsc of the other 


q The problem of supplying ivaler to the resulenU 
of Jerusalem is a great one, but modern engi^ 
neenng has come to the atd of the people. Read 
about this latest ackievemenl in an early uiue. 



THE FINISH OF THE IX)W DRIVE 
The ball, traveling away from thr camera u ^hown in 
In this photograph, thr low /KnisA and thr pronoanced 
downward tenieney of the ttrokr u ndtecahit The photo- 
graphs on this and the oppoiule pagr, togrthrr with a cart- 
ful study of thr trst will oe of atststancr to both the oaem- 
donal and the consistent golfer 
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TMt ‘SHIMMY” IN T(nU\ND A TOY FISH THAT SWIMS 


AH o/ the toys lUtistrated In the photograph are caused to execute a peculiar dance by 
mettna of m mechuHicalty driven uheel that is mounted off-center 


The **fish'* shown above, both in the water and tn the boft kandM, are cleverly articulated 
and can be made tv swim through the water in a aieu lifediha jimpi ut 


The Development of Childrens’ Toys 

American-made Toys Have Ushered In a New Era of Instructive Recreation 

liy Elizabeth Banks 


j|Sii^||n£FOR£ thr World War, thr majority of 
H toys sold 111 the United States were 

jBi^H miportrd end those that \^er« made 
here were mere by products of other 
industries Then the supply of foreign 
made toys decreased and Anieriron “big business” 
steppi^ in lo provide the children of this country 
with playthings S> Hutisfactory were Uie results 
that the toys made here arc now jKipular in other 
countries and the exporting of them has developed 
to a point where, for the first six months of HI25, 
the exports exc'eeded the imports. 

One of the notable feature's of the growth of the 
toy industry in the United Stales is the iiu rcased 
demand for quality toys No longer are our chil 
dreo satishrd with flimsy afTairs that art very pretty 
to look at, but which soon fall apart 'They demand 
toys that are sturdy and above all, lifelike The 
toys must lui»i, even when subjected lo the hardest 
use. In order to this demund on the part of 

the children, Ameruan parents are now spending 
more money for toys than any other people in the 
world and are getting quality products The result 
IS that the toy industry in this country is growing by 
le-aps and bounds and the children arc getting what 
they want — toys that can really be played with, that 
am replicas of things used by grown ups, and, more 
important to the jiaront, but little realized by the 
child, that are instructive 

Good Toys Mnat Do Something I 

The ( hild of today wants lo be more than a mere 
audience with his or lier toys. It is not sufficient lo 
sit and watch the toy but there must oe an element 
that allow*) the child to participate in the action 
and so, possibly, become an actor in some little 
drama of childish concoction. One outgrowth of 
this desire is the appearance on the market of toys 
that the child has to assemble These take various 
forms, ranging from set** of wooden dowels and 
perforated disks to highlv elohoralr outfits which 
supply numbers of steel girders, holts and nuts, 
I beams, motors, gears and other items that lead (he 
owners of the wHs to attempt lo duplicate, m minia 
lure, the work of structural engineer^ With tovs 
of this typo, the child not onl) amuses himself, but 


witii the aid of a guiding hand and a few words 
from the parent, gains knowledge of a practical 
nature. 

Every parent knows that boys like to make things 
One answer lo this urge the mechanical toys just 
tneiUinned There is also the boy who has the de 
sire to make things from wiHid Possibly this is one 
of the most instructive pa^^times because the child 
must do ail of the work liimself, from the rutting 
<if the raw stork to (he finishing of the object In 
this case till need for g«iod toys is very strongl) 
evident One would hardlv expect a carpenter to 
do work with a set of tooU that cost a total of one 
dollar How then, can a child, whose knowledge of 
carpentry is limited, learn to handle tools that will 
not do the work tliat is |ierforined by good ones’ 
It IB far better to supply the child with a S4*t of 
tools that are made of good materials and are dupli 
cutes of the father's tools in every way except sue 
Then, properly ecjuipped, iJiere is no reason why the 



A PRACTICAL TOY 

This scroff saw, diitfen by an Hectric motor, can accomplish 
actual work with ikm wood 


boy should not learn the fundamentala of wood- 
working while he is at play The constructive spirit 
of the child will (ver come to the surface and if 
allowed full sway, may soon show tendencies that 
will reveal characleristic's which may shape the 
(liildTs future life 

Another toy that demonstrates the mechanical trend 
is the complete machine sliop shown in one of the 
illustrations on these pages This arrangement is 
driven by a small elertnc motor and the toys so actu- 
ated oiierale in a surprisingly life like manner They 
can be used for light work Then there is also the 
power driven jig saw With this, intricate patterns 
can lie cut and the child van exercise hia or her 
ingenuity in devising puzzles and so forth. 

Toys That Hove Personality 

The psychological advantages of properly de- 
signed and constructed toys are not overlooked by 
our educators. They have made studies of play and 
Its complement, toys, htting the toy to the moral and 
social needs of the child of every age. Toys may 
be selected from carefully graded lists which they 
have compiled For the age when the gratification 
of the child's sense of touch or hearing u all that is 
required of the toy, rattles, balls and other so-called 
”tradle-toys” are cited. For the ^cuddling age,” 
stuffed animals, such as the Teddy bear, the ele- 
phant, and soft body dolls are recommended. So 
the lists go, through the period of the toy and into 
the “sports” age 

Hirse lists are as useful to the retailer as to the 
parent, since they mablr him to handle intelligently 
the request for a toy for a boy nine years old or 
for a girl five years old. lliey advise not only as 
lo the general type of toy, but specifically as to 
sue, color, and weight They also take the season 
into consideration As surely as spring brings the 
hurdy-gurdy, so it brings marbles and lutes, so lum- 
nwr niters in the toy sailing boato, and winter the 
sleds. 

Our educators have further advocated that toys 
be bought in related units. Hie child shapes Us 
games after the activities of hu elders, his toys 
should have the same relation to one onotber es 
their originals in the adult world. Can a girl who 
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TAif liute doil aUfii ^nn rat^* Ker hair uhrn a 

hvir III Ait back U iiuhad 


has nine doll§ but baa neither a doll'a bed nor a 
doll* (hair play at keeping houae^ Shall a boy 
who haa a horse and a vailing boat stage hia play 
on ihe seashore or in the barnyard^ Or perhaps 
he has a horse and a rooster for the barnyard, but 
the. rooster ii twice the stae of the horse I 
The \alue of toys in the physical de\elopnient 
of the child has not been neglected Indeed, the 
outdoor toy ih almost exclusively an American (tea 
lion So obvious are the Item fits derived from exer 
else toys designed for outdoor use that further com 
inent is not necessary As a nation we weie sold on 
physical culture and outdoor recreation years ago 
Recreational toys are more appret lated as our roun 
try villagcb grow into louiis, and towns into cities 
and as barns fences trees and cabbage pauhes ^ive 
way to sidewalks and carefully tailored lawns 
Did the Amencan loyiiuiker sense tlu appeal 
which something new has to the average adult and 
make a bid for succesa on that score or is he en 
dowed by nature with invintivo power superior to 
his competitors in foreif^n fields^ Be t^t as it 
may the American toy maker has put more new toys 


on the market ui the ten years of his iscendancy 
than Furopc ever dreamed of He gives peisonality 
to faiB toys The Teddy beai although hi« pudgy 
figure was lonceived in Germany, was given us 
name and populannd by an American, ^ymour 
I aton Tommy 1 inker and hib associates are rec 
ogniicd joyously by the youn^.'^ters 

The Amencan dolls have bctomc known as ihai 
acler dolls Ihcy illustrate pariiruUrly will the 
vigor with which the American manufadum set 
about to capture the American toy market The 
American doll had long been (onMdered inferior to 
her German cou*«m, due to the fart that the making 
of the bisque head of the Geitnan dull baffled the 
Amencan Nothing daunted hi devplo|)ed hi*< doll 
with an unbreakable head and soft body, give it 
cdiaracter, made his appiai to the children who 
want their dolls as nearly like real Inbiis a« pos 
sible and now the world clamors for the unbreak 
able ‘ mama** doll Raggedv Anne, Aunt Jemima 
Rem. O’Neil’s Kewpies, and u host of i hi loon char 
Bcter dolls, such as the Skee/ix Boy, little Orphan 
Annie Felix the CaU and Krsry kat furthei illus 
tratc this kiiaik of the aftuclmimt if a jicrMonality 
to a pioduct 

20 , 000,000 Dolla Annually 
Indeed, the American doll industry warrants spe 
(lal mention, so amazing has Inen its development 
Tp to 187'j, or just 50 yiars o^o there whs not a 
doll factory in the United Stiiieis loday the retail 
value of the products of the \imri<Hn doll fictones 
Is about 25,000,000 dollars aimually It is con 
crivahle lliat the first doll made in this country is 
still treasured in a trunk of kccpsikes in somebody h 
attic If so, «hc should be feted on her fiftieth 
birthday* Imagination fails us when we try to pu 
ture such a party realiniir, that her disccndants 
arc estimated at 20 000 000 dolls a year 

I o put and keep good toys m the Aineru an home 
has been the homst aim of widely difTeiiiir Ivpis 
of jiersons Lducators have ^ivcn ihur Iwst Our 
penmen have contributed mu b parluularlv t) the 
individuality of the Amen an toy Progre^snr 
manufacturers have Uen receptive to ideis to be 
garnered from both these s urcis they have kept 
ihcir toys up to diti and truly repreM nialivp tf the 
age in which wc arc IiviHi, loy airplanes toy 
submarines toy vacuum etc am is leplaas of ihi 
inventions of our proj^iess arc on the market 
promptly-^o promptly and in suih detail that it 
IS not an exaggeration to *-av that should the his 
torian in the future have nothing but a colli diori 



/r/ii // ; It/ hh tfu nr t I g t I ci p lo fC 
th r ^ / pt in mot o t 

of our bc^t toys lu h iild lie ublt to appraise our 
age wilh a fair ekf.iM of accuracy Is our transi 
lion froni the age of the horse drawn vehicle to the 
motor age moie pn turenquely told than in the pass 
in^j; of the hobbv hor^ so nalunlly displaced by 
the toy automobile^ 

IhiH embodiment of industrial and mechanical 
idvames m the toys of our nation cannot be over 
looked from an educational statidpnmt keeping 
the child ol reaM of the times and doing it in a 
inanni r thil dcis not savor of compulsion is a sen 
ous problem that is in a Inr^c measure answered 
by toys Our future engineers s<ientisu and world 
liadirs are now in the hern p] lying with toys 
Will these help to fit him for the coming years^ If 
properly seletted they will do jubt that and sone 
day the try manufacturer^ will le sble to chalk up 
othi r triumphs fc i tin ir c raft 

q Fhpfuints in Illinois^ \ t live ones, bur some 
thin^ ju\t inti nesting remainj that hate 
an imf)ortant plan in huttory 7/m di^rmery 
HiU ht dfytffhti in an tally ucue 



Tku yowg man ci surelr the envy of all thf other hoys hecaav he u the proud owner of a TifA legmented ftgarrn of tkr type lAown the rhtli can amuse } r eif for hours The 

ooaigiaff nifiMtare mac hine shop drwen by on Wectrir motor The toys are exact dupHciiat animals can be /hi ted into all sort of shapes yet th y lannit b h op I The jo nts are 

of Urge machines in everyday use tntuely fitxtblr so that the parts an easily m lolt 
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Tools and Household Implements of the 

Climate, Now Show 

Tlie monumciiul ntordrt and various ytorku of art, and abo\e all. the 
wriUngR of the (*repk»4 and Roraana, have made u» acquainted with tbeir 
custoniA and ihor \*r\ ihoiitthu, and although the lUrruiuro of the Egyp- 
tians la slight, till ir iiionuniriUs and the remains of the utensils that they 
iwd have been pr?ser\ed hv the drv climate and now afford us an insight 
inlo their mode of lift Tlic wonderful iinpetns given to arrharology by 
the ret-etil diM-oveneb in l*nvpl is one of the irii>Al intereating cuUnral 
evinla of the century ^e luve already drtM.ribed the glories of Tuiank- 


Ancient Egyptians, Preserved by the Dry 
Us How They Lived 

hamcn’s tomb and wo now pasa to another interesting phaM, How did the 
Egyptians live and work and enjoy themsolvei generally? We find that 
Ihcir lives were very much like ours, for their civilixation was quite 
advanced for the remote j>enod. It is diBrull to visualise thM conoitiofiSr 
but a visit to The Metropolitan Museum of Art in New York will go far 
toward shaping our ideoa about these wonderful people. A number of 
>rarh ago, Mr A. M Lythgoe, Curator of Egyptian An, conceived the idea 
of having a series of coses devoted to articles used in the daily life of the 





E^pUanfl rhfl exhibits have been gleaned from the exravation of ordi 
nary sites which have brought to light a great variety of arlirles of every 
day use Of these, only some of the general classes need be enumerated-^ 
such as, for example, pottery dishts, ves^ls, and stone jars, knives and 
other implements of bionre and flint bronie needles and loom weights of 
limestone and Nile mud, weights of stohe and broiue, meosunng rods, 
articles for the toilet, broiue fishhooks and lead sinkers for weighting the 
fish nets, wooden tools, such as the hoe, the rake and the winnowing scoop, 
written documents, generally on papyrus, including letters, contracts and 
even medical recipes children’s rattles, dolls, and toys, particularly in 
terra cotta, representing various animals, musical instruments such as die 
harp, and rushmatbngs which had been employed as floor covenngs or 


door hangings man) of them similar to those in u«( in modern I g^ptnn 
houM.^ In anolhei poit of the exhil it set m lUs like the old apothe 
cary used ^omt 7^ )< irs a^n Htn in. jiiilUt*i i knti al \%ith tliOM. whiih 
atom maMiM- siid gold beatpr<^ arc Miildai^ in this \liy dav Carpenteit 
in ancniil (^Vpt used ihi Mjiiare iiid lii<kla\ei>i tin ihilk lim little 
impioved today Some of thfir a^rKiillural implements wen* excis^nilj 
crude and thtir idea of u pu1h\ i** leiy nine \^c can iinsf^ine little 
Lc^yptian children scr mil ling for lamp stool-* •sUch a** the one *>hown 
Paint powder and boiled hsir wen all \irv niii h in exideiui ind thiie 
wen parties where we ha\e incontestable proof thil lilth cubes were made 
to turn somersaults like oui pre*^nt di\ di i The eoerst and nneliothed 
comh illustrated above also was an Egiptian inienlion 
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IML lOHTlNtS rH\T Will III RETIRNFD TO INCIb SAM 
7 A fifurn on ike larii iniieotr ilu. amounn o/ imuwjr principal and inirrett that mil pay ai the vanoai nar debts 

« 


How the Nations Will? Pay Us Their War Debts 



IhRHAPS ih« uidtion of thi United 
Siatn to the debtor nations was ne\er 
more happily put than in PiPHident 
Coolidgf 1 Memorial Day «ptKh at 
Arlington The Pnsident nferred to 
the loans made to foreign govemmenU and foreign 
enterprise* fni the purpoar of reestablishing their 
puhiu iredit and their private industry He said 
B) such action we havi nut only discharged an 
obligation to humanity but hdii likewiM. profitid 
in our trade relations and estiblished a {ommunity 
ff interests whith caiinM be but an added «*€lurilv 
for the niainUname of jHace IiiMifar wi can 
lunrirm olhir people in the possnoion cf profital b 
industry without injuring oursilves we shall ha\e 
rcmo\ed from them that rcommie prrssim jirodnr 
tivc of those dissensions discords and hostilities 
whuh arc i fruitful Miurre of war 

It has Ixen in an trdanic with thtse principles 
that we ha\t niudi ^enerouh selib nit nib of our 
foreign debts The little sentiment of live and let 
live* expresses a portal truth It his teen thought 
Wife tu extend the pdMnent of our deiilK o\ei a 
long period )f >eirs with a \frv low rate of interest 
in order to relieve fortigu pctpbs nf the burden 
of (conomu pressure lievond their eapaiity to bear 
An adjuMmint bus now been made for all these 
major nhligalinns md lhi y have all hut one been 
mutually ratified Ibt m tal piintiplc if the piy 
inent of inti ination il dills has hm preserved 
F\ery dollar that we hive idviiuid to these 
oiintrub till V liavt pr miisi^l li n pav with some 
iiitereHt Our National Tn usury is not in the 
linking I)usiims 4 ^e did ml in ike tliisi loins 
UB 1 banking intirpnsc \^e made them ti a viiy 
large extent as an inndent to ihi prose ciilion of 
the war Ue hive not sought to adjust them on a 
purely banking basis Mi have lakin into eonmd 
nation all the (inumstimes md the elements that 
attended the original tranbartinn md all the results 
that probably will fli w from their settlement 
7hr> have been liquidated on ibis broad and moral 
hiiinanitarian basi* Me believe that the adjust 
mints which have liern made will be mutually 
lenefieial to the trade rrlalions of the countries in 
volve^k and that out of these economic benefits 


there will be denved additional guaranties to the 
Btahililv and peace of the world 
* Millie we are thu* desirous of the economic 
welfare of other countries in part beeaiibf of ita 
iclation to world peace we ought to remember 
that our own government c wea a great duty to the 
Amirican people in this direction It u for this 
unson in part that I have insisted upon a policy 
of eonslnjclive economy in the national adminis 
nation If we can make the c in umstaneei» of the 


Ai_i arwa 

B OWHIMB 



ANOTHhR IRtsiiNrAlION OF THF FACTS 

fir chart htming the tintrhunoi of debtM under the 
debt nts made uah / rrtgn goternment^ 


jtople euuv if we can relievo them of the burden 
I f heavy taxation we shall have contributed to 
that contentment and peaee of mind which will go 
iai to render them iminiiiie from any enviona in 
elinalion toward other couiitne* If the people 
prosper in their busineb* they will be the lew 
likely to resort to the irritating methods of rompe 
tilion in foreign trade out of which orue mutual 
misunderstandings and animoBitiea " 

Now let us ace what the nations have borrowed, 
with the amounts to be paid including intereal 
1 he terms of payment allow the debts to run over 


a penewl of 62 yean and the total amount to be 
received by the Treasury, on account of principal 
and intemt is as follows 


Belgium 

1727,830.10000 

Csetho Slovakia 

321311.43388 

Lc4honia 

33.331,14000 

1 inland 

21.695,05500 

France 

6347.674,104.17 

Great Britain 

11,105,965,00000 

Hungary 

4693,24000 

Italy 

2,407,677.'ifl000 

Latvia 

13,958,63500 

Lithuania 

14331.94000 

Poland 

43568735000 

Rumania 

122.50626003 

Yugo Slavia 

95,177,63500 


422,143339993 10 


This IS a tid) little sum even though we may hove 
to wait a lifetime for all of it Now let us see 
what the principal countnes will pay the first year 
and the peak years 

Gr^t Britain Principal of debt (a* funded) 

11.600000.000 mlrrest $6^05,965,000, total $11, 

105965.000 Initial year $161,000,000 peak year 
$187 250 000 

fruRce Principal of debt (aa funded) $1,025, 
OdOOOO, interest $2822 675,10417, loUl $6347, 
67110417 Initial year $^,000000, peak year 
$125 000 000 

Italy Principal of debt (as funded) $2,042 
000000 interest $165,677,500, toUl $2 407,677,500 
Initial year $5000000, peak year $00,988000 
Belgium Principal of debt $417,780,000 interest 
$110050300 total $727330300 Initial year $5 
h40.000, peak year (1984) $12 868000 
It would be tiresome to consider the other loun 
tries as the arrangements are practically the some 
So if, as the President said, we are not in the 
banking business we have been at least considerate, 
and we almost said have “tempered the wind to the 
nhorn lamb ** 


In the detection of crime, bullets and guns eon 
tell mute yet reltahle uUes when ^operly est 
ammed Read about thu ktUti ui 

an early i%sue of thu publication 





Peace-time Medals for Heroism and Service 


The **Scientific American Medal for Indurtnal Safely” has been awarded 
eight timea by a Commillee of ihe Amen<aii Museum of Safety for aafety 
inventions The ‘ Edward H Harnman Railroad Medal” » awarded for 
the promotion of safily on railroade The ‘Carnegie Hero Fund Medal” 
u for notable cases of life »a\ing The ‘Anthony N Brady Medal” la 
awarded for safety The Trudeau Medal” is for the relief of coniump 
lives The ln<u]l Medal” is for resuscitation from electrical bhocks 
rhe Interstate Commerce Commission Medal ' is awarded to railroad 
workers The “Joseph A Holmes Medal * is for heroes in mineral indus 
men The Consolidated Gas Company of New York and affiliated com 
panics offer a medal A medal is bestowed by the Massachusetts Society 


for ihi Pre\iiilior of Cruelly to Aininols The MCirtir Mi ial for 
Rettiiscilolion » in thi gas fitid The S^li nil ( oinii ittet for the Pre 
\fntiori if Blindness have a medal for scrvitis | tie I lind Ihe I nil d 
State DuriBU of Mines awards a medal foi I ia\ri^ The United States 
Coast Guard bestow** both gold and siUcr midal** Wr illustraU si\iril 
mi dais foi heroes of fire and police dipirlrntnls The R l«rv ( lub f 
New York awards a medal ftr lonspi iku*« ervi is Iniii inil\ I lie 
Amenran Red I ro&s Trophy w givm f ir iim r^t ii V w rk II Pin 
syKania Railroad Medal i for safe! \ work Jhi lili Ihe 1 i N \dil 
ireaied a fund for awarding braviry nndiN t til phom p ril is I hi 
National Safely ( utii il *< 1 jp*! Aid li iph> i i r.iedl in ei li\t 
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A Flock of Unique Hybrids 

Nature Plays a Curious Prank in Mating a Domestic Sheep and a Wild Ram 

By EkM W. Mutgrme 


N an uolalfd bcction of ^ulhwfbtcrii 
Arutona, surrounded by bairen driert 
niounUina, liei the \alley of Quijotoa 
Tall, forbidding laLh pud U about, 
jealously guarding ili entrance So rc- 
iiiulc iH It from rivili/otion and mo uninviting ui 
dppearanic that few have cared to visit it until the 
lanl two or three yean, when it was diacovered that 
hrie Nature had played one of her tunoua pranks 
and had created a sinaJl group of animals worth 
traveling many rough miles to see 
The old adage that the world will beat a path to 
the door of the truly great has been demonstrated 
in thu instanre, for many curious sightseers have 
followed the trail to this i emote laboratory of Mother 
Nature's. S>ine have come away frankly punled, 
others have differed as to their opinions of the origin 
of the queer rreatures they had seen That they 
were the offspring of a domestic ewe was an assured 
fact, but the sire was unknown Supposition has 


>. ' P^ 
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THt: QlfFkR BROWN HYBRID 
Its My II covered with hroitn Mr uiilrod of wool 

placed him evei ywhere in ihe category from a billy 
goat to a mule deer 

So heated weie the aigumenls, so rife the discun- 
hions, so varied the opinions that, three years ago, 
the news drifted luto the office of a local representa- 
tive of the United States Biological Survey He ira- 
mecLately discredited a <toh <4 between domestic sheep 
and either goats or deer, but, desirous of securing 
snenlific data, and bent ujioii satisfying pemonal 
curiosity, he undertook the rough trip to the Mexi- 
can border where he made a thorough invotigation 
and returned the following authontative verdict' 

The animals am undoubtedly a cross between a 
domestic rwe and a mountain sheep — the only cron 
of the sort poni lively known to exist Perhaps the 
coarse hair and the presence of a pair, or some- 
times four horns, on the head of the sheep raised 
by the Navajo Indians on their reservation may in- 
dicate the same strain of bliKid That, howevxr, can 
be only conjeilurr 

The little group in Ansona was found to consist 
of one old unshorn cwi, the mother and grandmother 
of the line, a half breed ewe with a lamb, a inagnifi 
cent ram, and, queerest of all, a daik brown crea 
lure with no vestige of wool but covered with coarse 
hair and equipped with a pair of dark, heavy, cor- 
rugated horns All have well huilt liodies, sturdy, 
sipiare feet, bright, bcuuhful eyes and a light rump 
spot, unmivtakable marks of iiumniain sh^p The 
old ewe has undoubtedly mated with a mountain 
ram, for the entire luie shows the Maine cross-breed 
mg, a result both ama/ing and amusing 
The first, and d)crefore the eldest of the hybrids 


IB the half-breed ewe. Following t second mating 
with the mountain abeep a male was born, the 
handsome young ngjErteferred to. The half-breed 
ewe has likewise with a wild ram, the result 

being the strange brown creature which ii the most 
interesting of the flock because three-fourths of the 
blood coursing in her veins is of the wild strain. 
These three are certainly hybrids of the rarest sort. 
The group had increased, by last year, to twelve in 
number, but what ibj^ younger lan^ ore, none can 
positively say They art, of course, hybnds, too, 
hut wbrlhcr they were sired by a wild ^eep or by 
the young half-breed ram that is now grown and 
running with the flock none may know 
The origin of these strange creatures was pieced 
out from information gothered in part from ''Old 
Juan," a Papago Indian, who, with his family, lives 
in this lonely little valley 
Years ago he selected u Mite on the bunk of a 
^tream created by the bubbling waters of a livmg 
Mpniig There in the s^do of a huge willow tree 
he built a small house of adobe and proceeded to 
rear a familv The mother and the daughters 
woiked in the garden, raising beans, melons and 
"chilis^ while Juan roamed abroad, often going into 
the mountains of old Mexico, a few miles to the 
south, whence he brought home meal of the moun 
lam sheep which were there quite plentiful 
Om*e or twice a year ihr entire family journeyed 
north to the little towns of Ajo or Gila Bend to buy 
supplies of flour, sugar and coffee to supplemcmt 
their meager rations. It was on one of these trips 
that a man who was shipping sheep from that rail- 
road point had given to the little Indian girl, Quina, 
a small lamb, an unfortunate little **leppy” or 
‘'bummer” forsaken by Us mother. 

That was the beginning of a period of faithful 
care and devotion Through the lung monthn that 
followed she watched with pride while the lamb fat- 
tened and grew. She often wondered why it had no 
horns like the small band of white nanny goats that, 
with a patriarchal old billy, belonged to old Juan 
Quma’s pet was turned out to graie with thew goats, 
and when they went into the mountains and failed 
to return she trudged many weary miles across the 



THE HALFBRLED RAM 
He Ml three ycori old when this pkiure mu teftsa 


desert to find them and drive them homo, that 
winter the girl went to a govenunent aoho^ and 
during her absence the anfanals foamed oboiU as 
they chose, and were gone for weeks at a time. 
Juan knew that their favorite. resort wu on a monn 
tain between hu hut and Alias Unajas (Ths High 
Tanks) or waterholes where the mountain sheep were 
so numerous, and where, it is probable, die strange 
raaUog occurred. 

Winter pasted, and one day in late spring the 
lamb, now a fall-grown ewe, come in wiA a wee 
lamb It her side. Qumt was delimited, and, gtther- 
mg the baby ewe into hex arms, looked Uuriagly 
into its bright eyss. When, shortly afterwsrd, the 
discovered the points of horns coming through on its 
head she thou^t eurely the old billy-goat was its 
father. 

The following spring both of Quina's ewes 
brought lambs, the older one a male, and the 
younger a female The Indians thought this the 


THE nRST BORN HYBRID 

bke iM on ihe left Her eeoood o^ipniig u on the n§ht 

funniest little animal they had ever seen with its 
coarse brown hair with the white patch in the rear 
and the horns that soon came. But Quina loved 
them all 

In fair English she tells of how ■ white man rode 
up to watch them as they drank in the cool brook 
while she sal nearby weaving a basket of yucca 
fibre He admired her pets and delighted her by 
expressing the opinion that they must surely be part 
mule deer, because that animal han such heavy horns 
and alio wears a light rump spot Before leaving, 
be warned her that there was great danger of their 
being killed by coyotes, but the old billy goat and 
the young ram proved to he capable defenders of 
the flock 

Many have visited the valley to see the rare ani- 
mals whose fame is spreading rapidly, and a short 
time ago a patron of science wanted to purchase 
them B*i a gift to the stote university. But Quina 
shook her head "No want sell,” the said. "Maybe 
take hund'ed dollar, one sheep ” The sale was not 
made. 

It seema mevitable, however, that some day they 
will be bought by someone who will perhaps place 
them in a private park where they will be under 
constant observation and where on accurate record 
will be kept of their increase. Even os this article 
is being writtm rumors are afloat that negotiations 
are un&r we7 for such a deal. Let os hope tbit 
these efforts are suocessful, for although a j;ia^ may 
not furnish so picturesque nor so onusual a settfaig 
as wu the valley of Quijotoa, it may mean the 
assured preservation of thu group of rare hyluidSi 
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A ¥|0W sf dto **VMMbu** wMi cahlii 0 l opm to Aaw failcrlor awiA a n l— Top of tko h mr—ea t» ilunrliip ilw powttoo of iW >lolln apd the bow 



Hcnr the **VlohmUta** !■ operated The «maD rharloCv V, to which the bow In attached motca borh and forth over the 
vtoUa atrlngBf belnc actiialcd hf the cable# paaaliig ottr pallets I* and These are attached to the bellows S and S^, 
tbnnigh wheels and f ^ Hm air necessary for opemthNi b fed to the bellows throngh the regulators D and D^. 

Besides the httcr and the eleetrle blower« there are other ancillary bellows and «alves Dd Di h and F These regubte 
tho pressnre In the air reservoirs A B « A, and B Hie bcdlows, a , a^ and a ecMitral the action of the pc rforated 

mask roU which In tom controb the operation of the artificial fingers and the bow 

V 

A Violin Played by Mechanical Hands 

Ono of the intriguing problexna that has held the attention of mechanical means of keys that were actuated by elictro mjgnct** The strings were set 

engueera for at least the last three centuries u the production of a device in \ibration by one or more whirling di-«ks that were I r^ught in contact 

th^ will play a violin without the aid of human ha^ The photographs tgiUi them as required for thi nndenng f a mutual piece This iistru 

and diagram above illustrate the latest and most successful attempt but ment was quite a success musicjlly but from a rnfM^hanical standpoint it 

bocauae of the intricacy of the proposition^ it is interesting to review the had several weak points Net the least >f these was its short life Mow wc 

work that bu been done heretofore In 1627 in hu ^Traite de Vhomotat have- the Violonisla^' perfected by two Frenchmen Fmile d Auhry and 

Univenelle," Fatbei Marsenne mentions a device of German ongm which Gabiiel Bsreau Fhe musKal score for the Violonista is perforated on a 
ww called the **Harp«choTd ’ and which was purported to produce mechan roll of paper in much the same manner as that for a player piano The 
loally the sounds of a violin The apparatus however, was very crude and perforations control the flow of air and consequent! v the actions of the 

the best record that we have of an inatrument of thu kind lhat was really merhanical fingers and the bow Ihe positions of the parts arc shown in 

■uooeMfttl 11 that of the **Virtuoaa*' which urns perfected in America m the photographs Hie violin proper is mounted on a senes >f hinges The 

1906 In thu device, the fingering of the strings was accomplished hy merhaniral fingering and the bowing u said to be nearly perfect 
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lMlaKlcfiift,'1928 



HOW THE PELTS ARE REMOVED 

Many o/ ih^ fura that arc rrccivc^ by the eatabli^hment are net yet removed from 
the bodiea Therefore, a teerknuin maat be detedled for tnta purpoae 


WHERE THE SKINS ARE SORTED 

At this point, the peila are aeparated into tiM> generai daaaea eonataiing of the Imrgo 
and perfect ones aii4 tmaUer ones wuA aiight imperfecdona 




REMOVING THE SHRPl US FXESH 

In order to prevent the spotting of the aktn^ /ly the detav of %mttU btta of fleah ail4 
fat that might ritng to them, this knife is n^ed far ^craping 


SOAKING WITH A SALT SOLUTION 

Shna are made soft and pbahte by the liberal appltcuttan of a solution of atdt and 
water The denuty of the saline solution u gradumly reduced 


IIow 50,000,000 Rabbits Furnish Milady’s Furs 


With the enormously iiiireasrd deinaiid for fur scaring apparel has coine a 
corresponding decrease in llie supply of natural furs of all kinds 
Hunters and trappers ha\r Iwyh unable to krtp up with the demand for 
differenl kinds of animal Hkins and as a result, o new industr) has sprung 
up Thih has to do Hilh thi (onvemion of rabhit skins into fur gar 
ments and so manipulating the prlis during the curing process that the 
finished rout, neck puce or other arlulr of wearing apparel will resemble 
one or the other of the various eK|>ensi\e furs that arc now hard to ob- 
tain lltc photographs on this and the opposite pape show the more 
important steps in the process The rabbit skins are first collected from 
\ annus sources. Amateur and profesnional rabbit breeders contnbute 
from their slocks. When the pelts arrive at the fur-con\ert]ng establish- 
mrnt, they are sorted into Iho general groups, one containing the large 
and perfect pells And the other the small and iinperfect ones. These 


two grades go tlirough different processes as will be described below. 
We will first deal with the large, perfect skins A special knife u em- 
ployed for the purpose of remo\ing the last vestige of flesh from the 
Wk of the skin in order to give the pelt a perfectly smooth surface 
The skins are then treated in a salt water bath to make them soft and 
pliable and to enable the workers to handle them easily. The strength 
of the solution is gradually reduced and after the pelts are stretched to 
their original sizes, they are washed thoroughly in water. Soap and a 
brush are vigorously applied in this step Hie skins are now transferred 
to a Ho^alled “fulling miH*^ where they are gnen a thorough rubbing 
and streUhing A sour bran bath now awaits and the skins are put in 
It This 18 for the purpose of causing the pores to expand After a few 
days, the pelts are removed, covered with alum and placed in revolving 
Tasks, which are kept turning until the furs are completely dry. In the 
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HERE THE SKINS ARE DRIED 

After m leyer of o/wn U oppUed io the uet pHu tkty are collect nh placed m 
thw rt^ving niAf end tumbird until they ere thoroughly at in 


HOW OIL IS APPl IFD TO I ELTS 


Ihe second 
dun 


r it fen r pro It of akin ate aubject i to an oil ng or #rtajin^ proctu 
g u hi h olive oil tr pork gnaie m rut led thtr uf,hl\ into the n 



ONE OF TUF miTATrON PROCESSES 
Tfiii ingentoua marfune atrttehea the rabbit fur a to that thev lo^e thnr ongirud 
ahape and auume that of an otter skin The value u thiu tncroa% d 

curing treatment for the lower gradt^ of furs, the process except for the 
* fleahing** or removal of the biti of fat and flebh that cling to the pelt, 
differs materially After thm has been done, the skins are sewed to 
gether in pairs and are then covered with either pork grease or olive oil 
rhe fulling process is emploMd to completely saturate the skin with the 
oil or grease In order to allow plenty of time for the ah^rplion of the 
matenal, the pelu are allowed to stand for a few days They are then 
stretched oat to dry in the open air and in order to insure proper soften 
uigt they are subjected to a liglit healing with a rod It is, of course, 
necessary that none of the grease or oil remain on the surface of the skin 
as the only place where these are wanted is in the ports Therefore, the 
pelts are placed in the drying casks until the outer surface are com 
pletely free from oil or grease Another softening beating follows and 
then steel combs are used to straighten the hair and smooth it out This 
completes the coring procev for both the high and the low grade pelts 
and from thu point on, the treatmenu ore practically idenucal The 
next step u to impart a luster to the hair and to hide any defect in the 


ONE OF THE FINAI STFPS 

Cutnig tie cured aid treated lAiij A oft Mir van ui forms and patterns fr m 
ul rh the pHta an lut to tl reqt r i hipe f d § r c garm n/i 

pelt that niipht lower its value if detuted Machiiii^ an used in this 
Musteiiii^ protest Jhe<ie ^>sUmatif ally iiih and hruih the fur% work 
in^ them into the btst possible condition Dunn,; this pirt of the treat 
nunl a bolulion of alcohol, gum lai glycerine volk of ig^ and cotton 
N( i oil IB worked into the pelts Ihe furs an tin n ii med out They 
are now coljrcd according to the name under which they will cventu 
ally lie sold For instance to imitate Jc pard skin u solution of hypi 
sulphite of soda is uppliid Of cturse the texture of the skin the length 
of the hair and the uppeuramt <f it inUr into the deterinmahon of the 
type of skill foi which the rabbit furs will be sold After they are soiled 
affording to these classifirati ms, they are passed along to the camoufleur 
Hcie, as mentioned above, they may be Bpotti d to imitatt Jc< pard skin or 
thf y may be subjected to other treatments that will produce simulations of 
the hieks of other animals For one of thev* the operator shaves off the 
upper part of the hiir with a specially designed machine Following 
this the hair is touched up at the roots with a -solution of alcohol and 
potash of soda Any loose fur is then removed hy lieating 









1 HP MOST COMPI ETE SET OF < HlMtS IN THF WORI D 

V i kinf^ it il t Hty a tk i« AmK*? Ihilr tlUir beautiiitl ioi t are fans out on ike air to be hard foe mtltM out to tea They an, mado to tinkt 
the kourtf half and quarter hourt at u U as to farntth mutteal auertamment 



STAMDING AS A BEACON FOR SHIPS AT SFA 
Ih no tuinal Uiutunat on of thi thtmi u wirf to he of latue to ntmgatort of small boain who do not make landingt Ufore dark. The ttniin$ e/ea of the ehunet and th 

hghtid water front of AuaUitt Bay u tnvtdlj thown tn the above pkotosroyk 


The Chimes of Catalina Island 


Locdled ZK) fetL ulMi\e Aiuloii Bh\ on Uitahnu I^^land^ and housed m a 
beautiful loi\ir a of ihiimn forth a ^(hoine to each incoming 
poMcngci steaiiiri nith ita fn i^ht of \d<alioniHts On thi departure of the 
\f»4i,ls, the iiicIndiouH tones nend ihiir fan well notes out o>er the sea, 
(himing au ntnir I he ihiim s an pla>ed in uuoin|>animi nt to the nightly 
tonurli of till Cat iliiia Marine Hand in the Cntk Amphitheater, located a 
mile distant across the loxcly iu\p nhere the pi lureM|ur iity of Avalon is 
situated With tht sink in,; of lai h hour half and quarter hour the rhimes 
peal forth tlxir innHital (holds \t \espirB they are used foi a speaal 
muNical serMd whilt on festi\e occbikmih a pro).ram of selected numbers 
IS played fre in llu coiisoli IcHnted in the offices of the Santa ( aialina Island 
Company Net cmiC dews the beautiful sound pcncliatc fi\r miles out to 
sea but \ia i idio the cliiines an flashed into the ether through radio 
station KfViO Here is one f the most difficult piohUms which 9on 
fronted the iiixtulh rs — that of smtessfulh hamecning the tones so that they 
could bo effec live I) liaiiHmitlcd c ut into spat t^but U was whed Mr J C 
Deagan, master imeiitor of peniisMon musiial instruments states that these 
rbimes art the most loniphtr set m the world There are twenty tones, 
n to A, chromatic A three horsepower motor and 45 volt generator are 
located in the chtnus tower t > operate the bells It look more than three 


\(ars to coiistiuct the specially designed clock and electrical devices which 
operate the tubular bells — and it look ten years to make the great tubes 
theinK The automatic clock operates the chimes every fifteen minutes 
dunng the day, and in addition Xhtn are two complete setn of keyboards, 
or consoles, from which the musical tones can be controlled Nearly ten 
miles of wire were required to connect the chimes with the consoles— one 
located in the offices and the other m the Greek Amphitheater When the 
IwHs were ordred, it was distinctly specified that their tonal qualities be 
soft musical and free from any hanh metallic qualities To ^leve this 
meant special testing — month after month of painstakmg experunenting 
during which time 94 alloys and more than lOQ diffen nt wall and diameter 
proportions were considered before the ideal of perfeebon was secured 
rben came the problem of atmospheric conditions at the island Hie long 
steel tubes were to be subjected to sudden changes of temj[>eralUTe from the 
SCO air and from the heat This situation mvoUed considerable testing, 
and difficulty was encountered owing to the expansion and oontraotlon of 
the metal, which aflfected the tonal quality Unlike cast bells, dwM chimes 
moke possible extreme accuracy of tuning, men intonation, and uuform 
volume, carrying capacity and tonal charaotenstics tbrou^d^ ^ «>rtne 
register, no matter at what distance the sounds are heard 
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How Washington’s Garbage Pays Dividends 

Efficient Disposal Plant Reclaims Valuable Oils and Greases 

Nell Ray ( larke 


HE lowly girbago pailt of the District of 
ColiimbiR biive hten furnishing om of 
the phnupal ingredients of a brand of 
toilet and bath soap widely advertin d 
for Its purity At the same time tb<y 
are yielding a revenue to the Untied Staten Treasury 
of between SO, 000 and 7S,000 dollars annualh 
Hiree fourths of this sum goes hai k into the Distru t 
appropriation* in accordance with the plan for 
financing affairs* but the other fourth helps to pay 
the salaries of the Presidenti the postman and the 
prohibition agent 

Hie plant which reduces the garbage to oil or 
greate u an old one, but it yields a belter quabty of 
reclaimed material than any other plant in the coon 
try Soap and candle manufacturers offer a premium 
on Its pr^oct The set up is known as a modified 
Chamberlain system for the reduction of garbage 
Hie collected garbage is rooked for eight hours and 
Unn 18 put under hydraulic pit^s and all the grease 
squeeied out of it The principal constituents of that 
^ose — steanc acid or stearin, and a little glyienne 
and red oil— «re used in the nuking of siup and 
candles In spile of the foil that the idea h a little 
molting, the product is perfectly pure afur having 
been cooked in li\e steam for such a penod of time 
When the garbage men hate collected the contents 
of the family swill buckets in ibeir co\ered trucks, 
they dump it into the seventeen 5S to 00 ton gondola 
tars, each of which carries almut 1,9'SO cubic feet 
of garbage The cars steal out of Washington at 
night* down to the reduction plant at iJieir\ Hill 
\ irginia* 30 miles south of the city Ihere they are 
shunied off on a siding that runs beneath a platform 
of the mill 

Over 50*000 Dollara Profit 
A grab bucket hoist mounted on the platform lifts 
the green garbage* as it is railed, up to a mei\mg 
tank on the second floor le\el of the building On 
the fifit floor of the building there are 2t digesters 
\khicfa look like tall boilers on end The) measure six 
feet in diameter on the iiinide and are 1 !• fp< t hi^h 
t xtending up abo\e the second floor level 

On Its way from the receisinr, room thi gaibage 
IS superficully searched for tin cans bottle tops 
pieces of crockery, glass and other subslaiuih whnh 
might do material damage to the muebinfiv of the 
plant in some of the later process* h It h then 
blio\eled into the big boilers bv way of an opening 
near the lop Hie door is then clain)>ed shut and live 
steam undn about 75 pounds pn^^ure is turned on 
the goibage This enters the Imltom of the tank and 
|ierrolates thoroughly through the material for eight 
hours 

At the end of that time the steam vaKe at the 
bottom is turned off and os much water and grease 
drained off as possible Ihen steam is turned on 
from the top of the lank, the down pressure of whic h 
drives out gll the liquid in the cooked garbage and 
leaves only the solid mass, which looks like spinach 
The doors to the digesters on the first floor are 
opened and the garbage is pulled out into t conveyer, 
c onsisUng of a wooden trough throngh which a chain 
moves The conveyer chain, equipped with scoops 
runs beneath the digester and drags the cooked gar 
liage out toward the presses 

A little flat truck, on top of which rests a rack 
made of thin, green wood like the laths used for 
plastenng* u run up under the conveyer, a board is 
slipped out of the bottom of the trough* and the 



(oiiveyer chain scrap* s the (subige onto thi ru<k 
whuh has been covered with a of press cloth 
about five feet square 

The press cloth intidenlalfy !•< on* of the most 
expensive items in the cost of lunning die plant It 
IS made of cord about om sixttcnth of uri inch in 
diameter woven into meshes u1 ml oneUiidi ol an 
im h apart, and permits the ase and wati r to pa^h 
leadil) through its meshes It i ta**ily lorn in the 
huge presses by the tin cam* bottle top^, glass und 
br^en crockery whnh the thoughtless housewife 
dumps into her garbage pail 

The four corners of the piibs cloth are then 
wrapped over the garbage and another rack i*< plated 
on top, another press cloth plat ed on tbp of that and 
more garbage dumped on until the pile becomch 
about SIX feet high The car is thin pushed on rails 
beneath a ram, and gradually the great arm of the 
press pushes the little tniik with its odoriferous 
burdin upward against the flat lop of the press 

The plant u now using 12 h}drau]ic p^es^es under 
4j000 pounds pressure pertquare inch, or 100 tons 



WASHINGTON S GARBAGE REDICTION PLANT 
7no gondolas ore shoun loaded u th garfagr uhteh n ln'i tg 
dumped from, the Inns lo the srtond fi r of th hutldwg 


prcbsuic per press They ait built to produte 6000 
pounds to the nquare inch the difference representing 
the margin of safety In oidir to get this high 
hydraulic pressuie* a duplex '•Uam pump with 16 
imh dianiPter steam pistons and P^imh water 
pistonM IS Used 

The grease and water tinkle out into i tiougli 
beneath the press This tri iip^h bads to a •aius of 
concrete tanks arranged in tnrs A*, the nuxtuie 
tools th* ivdltr settles to th* loltnin and drawii 
off from lieneath and the ss* is dip|M d out 1 \ 
means of a perforated pip* \%hirh must b* held on 
the surfa*e of the liquid 

At one time the residue In ni the prui(s*> ii the 
press cake, <w it ib failed, h is thoroughly dried in 
a separate drving plant and sold for frrtilmr but 
the profess employed necessarily infnas*d tin hre 
risk to a grease saturated plan At that tune, fires 
constant!) broke out at the plant and did a greit 
deal of damage In addition th* fertdi/er had to be 
stored until a suitable mirkit rould be oliiained 
for If 

When the bottom dropped out of the feilihser 
market, several years ago, the drving Has disepn 


tinutd iiid th pics^ lakc is i nw UM*d for fut 1 fir 
the funiaic'* I tin plant iIh T Mith the result that 
the op* rators h i\i sovtd U) pent nt id th* ii < oal bill 
whnh in idcntallv iniouiil d t nn rc thsn tbev could 
have reteived loi It* firlili/ r it the present redmid 
prices 

During the last tiMal \t ir '’2 927 tons of garbop^e 
H(n tolled* d in thi Distru t ct ( iliinilna Of that 
amount 69 192 tons nei* Mduird sonic of the <oll(t 
lion having been sent lo Rlui Plums the Home f* r 
the Aged and Iniirm of th* Distru I li I* used fi i 
pig feed, and some * f it being thronn hwuv foi 
various nasonb Fbe 69 192 tons produced 3,629 875 
[Kiunds of pieubc whub sold for S250049 i1> fht 
cost of production wis ^191 92167 which included 
tianNportatiun of the raw garbage, the running ol 
the plant, labor, leplacement of worn out machinerv 
und othei repairs 

Ihis saving, of mote than 500(X) dollars was 
* ffec led in sjnu of the fac t that the plant is now more 
than 25 years old In ]>eak yeais, th* saving has 
exceeded 70 000 doiliis In all jubtue, it should 
lie saicl, however that the cost of collecting the gar 
boge m not im ludt^ m the < obt of running the plant 
If It weir added the sale of girnM* would just mIhmiI 
I ov* r that item also without nhowiiig any margin c f 
jirofit The Divtrict officials realue, however that 
till foUcclioii of refuse i> a sanitary measure and 
niusi Ik attended to no matter how the garbage is 
disposed of 

Why a Profil Is Realiaed 

The d* prcciation in a plant for this kind of work 
iH netr^sarily very gftat os the ammonia in the 
garbage eats iway the piping but since the District's 
plant IS such an old and inexpensive one, the total 
IS not as gieit as it would he in a modem plant 
whin lb* original outlay for machinery was great 
Th* huge digest* rs of the plant formerly wore out 
completely in thiie ytais Within recent years they 
have bfin lined with i glased tile whuh has in 
(lea^H then life more than four limes that long — 
in fact about 11 years 1 oi further economy brasn 
pip«*s 111 the buikrv aic to Ik tried 

Distil l ufficialh aie siincHhul pu/rled a» to whv 
Its porbuigi reduction plant makes money when «o 
inanv of the more up to dale plants run into debt 
In the fiiiul malysis they lielievr that the vucc^s of 
ihcir method iiiubt be due in pait to the able man 
agership of Mi J (/ I rane in engineer of extraor 
diiiary ability who designs much of the required 
iiiaihincrv and in |>uit to the fact that more garbage 
Is collected pei c ipita m the Districn of Columbia 
than in any other laige lUy in the I nited States 
Washii >11 has nlinnsi no foieign population As 
a rule it has been f nind ihit iminvrants are verv 
fnipal tliev use every i\ iilable part of fresh vege 
tdbipi and iiicais wliib in colored brethren in 
Washiiinloii lit ns uisiifiil oi even more so than 
the wealthiest white fii lilies Foi inslanee one gar 
Imge colkeUni wd^on in the white district of Wash 
ington will cover as inuih territory as three wif^ons 
can covpi in the colored diMiict 

Natunllv the pi ml is no place lor a pleasuf 
lour One makes no mistike nhoiit knowing whfii 
he has arrived at the plant or even in its vicinitv 
Fvrry part >f the plant and even ihi rirfh around 
about IS recking in gicas* 1 tit then i e riainlv 
lomance in making 711000 dollars i \ear out of 
something whi*.h the housewife insist ^hnll l>e taken 
out of hei liackyard 




From the Scrap-book of Science— Camera Shots of Scientific Happenings 
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A new contemeiiM for mtn 


A Hinged Cuff I ink 

T ut nrw tvpr of cuff link illustratr<{ 
jL(\c U pruvidrtl with a hmRc in tlie 
<nnnrGlin|i lur whi h mik il r I 

pull thfl hand thmuph tin luff an I to riiw 
ih( niff on th« arm huIi iit removing iln 
link 

Cutting Square Holea 

T IIF lab rHi\inf« tool ^hn«n in ihmc 
rnlumnn m uwful for making h Im f ir 
■will h Ih \ni It 1 ulH plaMrr ind wool 
wiihnui damaging the walU or wiHiaptr 
FirNi It IB fgHiincd ihf 14811 ii> iw) 
flcrewB and in then upi ralr*d by an cltMric 
drill or hand brace Thi right hand illiv 
iralinn iIhiwb th« protru ling Lirmlar Baw*t 

Preaervlng Anli-skid Groo\ing 

P RFSLRV1NG tlw anli-«kid grrnvi on a 
iH lid lire tread ih a matter t ( pracii al 
impnrtanLi Thi r< gmivcr ah vin com 




Ihb tool rnu aq— eo-f offoo r kol«« for awltek boxm 
Fravrllng Bag Clothra Hanger tlnulatloD haa also been 


T he. gentlrman in the photograph la 
folding li» auit over a hher foim pre 
parat ry to pulling It in liii IravcUng bag 
When he ani\ca at the ent nf his journey 
he «iM like the auit out with one motion 
and hang it in the rhiael It viU be free 
from wrinklea VaJtt acrvice can he aup 
plied in moat hotela but ihia aavea the ci 
ptcue 


ilrtulatloD haa alao been applied A Ire 
mendoua number of atepa will be aaved in 
the kitrhen bp combining theiie two necet- 
aary artMsJea m aroall kitchen equipment 

Paper Making In Miniature 

W b reproduce a photograph of a mima 
ture paper machine which waa made 
in France The conairuciion of the maebne 
woa begun m 1902 and ffmahed in 1914 






Mm 




A laml^iilinHUk 1m pick 

An Economieal Ice Pkk 

A n ice pick that chipa Ice mtboiit mate 
k If iliuatrated partially unaaatanbled 
The weighted handle sliding on the blade, 
at la at a hammer to drive the point Into the 
ite The pick la caned back after a blow 
la given, by the apnng witbn The pick 
will not roll if plated on a table as one 
wde of the handle la flat 

Fire Klndler Bama Twenty 
Minntci 

T HF lUuatratod bnck of pine obpa pine 
oil and roaiB la deatgn^ to dlmlnaie 
tlw line of paper, kindling wood and oil 
and m pancularly valuable for campeta 
who may not be able to obtain dry wood 
It ran aim be used m gardena and orcharda 
or for general aingeing purpuaea and alao 
for banket incincratoni To u»e the kindler 
simply light it and place it flame down at 
the iMillem of iho grate or in the middle of 


’i'' ' 





boUd lire re-grooiu' 

pnoeo a holder containing a knife inJ liti<* 
B liindle to guide, ih* lut a t ihf iir 
tread Cl nnicli d to the re gn >v( r li a heavy 
duty higliapced ilrctnc motor whii.li drivta 
the rcgTtiovi.r knife ihnugh ihi ruhhtr at 
a rapid rate Ihc knife la of V bliapi si 
as to give llie piuier f irm i f groove and 
M regulated that it always tula to th< same 
depth Iwo knlvib mix i rovidt 1 fir differ 
#nt deptba tf groove The Kul in ai de 
signed that iho knife nciivts tOOU ira 
pulses a minute 


A KItrhrn Cabinet for the 
Kitchenette 

T llb Lombinatii n of a kitthen cabinii 
and gas rangt marks a nrn era in gas 
ciiAiiig equipnieiil Iht. food companment 
lannot hoc me warm as it is insulated by 
heavy aabestoa fbe principle of oool air 


The ItvKi mrivcd a ailver modal al the 
1 yons International Fxptailion It is a com 
plctr paper making machine m every par 
titular h will nuke ■ sheet of paper four 
inchci in width and of any desired length 
depending on the amount of pulp which 
u fed In at the wrt end** of the machine 




Pine chip Are hiiwllcir 

the fire to be built Then add lump coal 
or logs lu the usual quantity and ■ brisk 
6re u doaured Ihe kindling bnck bams 
fur twenty mmulea 

A Convenient Magnifying Claw 

A new YOKK inventor has just de- 
vised an ingeniuua holder for a mag 
nifyiog glasB wbiih will be of aervioe to 
the dentist, Ihe doctor, the Jeweler, the 
bead worker the embroiderer and the 
stamp uillector The magnifying glasa n 
supported by a frame aeoured to a rubber 
band wliuh abdea on the wrist 





if- 





KMftaig iIm B lethr i piMMd 


VUt kkdMi cihbMl fMM, pwi of the nape 
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Christina IVsL<Jio Set 


ii i$ impottuit u the Mt 
X The dipttnee rtaoh of • ict depends s 
great deal on the tube in the detector sodwc* 
The over all performance of a aet depends 
very much on the tubes in every sodiet 
the v^ume |hd tone yon vnS get 
aredc p entoW ^ l^oo tbetobeui the iMtaa* 
dio stage In eveiy pmac, the tubes ate 0 
important as tbe set Andevetyonewhoteali 
flies this waists ortgemnoe RCA Radiottoqs 

The t^eeuch labowcories of RCA, General 
Electric ind^eAWghoose have developed 
Radio^ns to nev accowpludUBent. year by 
year; And theqiawdsctw^g afall of Aese 
sameoQaiw^ h 4 ef« RCA ReiiSalsoas for 
m tbnMa 4 fospCu^ue mahwg. Thewate 
Sew aaoafoctqftd dMoga fo the world u 
ddicate « a vacuum tube And there ate 
therefore fow things m which it u so 10 
portent to get the beat 

BtjMn wins C^rxiMiM M, tiHU 

yuL gmmm M,CA Badttmm si 

Y 9 ti rmn uU iiCA f MfUEr sht gUu si 



6xtral^ra! 

for ^sudio fiyis 

A iMTC lUdiotron^geniuncRCA 
Riaiotroo of course^— of cfa« type 
be uses 

A^vrRjulioccDnUX 112aUX 171 
or UX 210 for bigger volume and 
After tone 

AipeaaldSrftr^RtdiotronUX 200 A 
for Stonge bsnoy leti^for longer 
diKince retch 

Aik loy dnler ill ibout cheie Ridiotroni 
^be 11 tell yoD which to m Butbciun 
It f t genuine RCA Rwocroa if it i to 
be wonhy of gift gmng 

RADIO CORPORATION 
OF AMCRICA 
New York Chkigo Sen FnnoKO 


w ttm/r vrSssamiHiiim 0mfim0fnsknfs New ron ciuogo Mn rnnoKo 

iCcA“” Rad i o tro n 




MAOE BY THB MAKERS OF THE RADIOLA 
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The Scientific American Digest 

A Review of the Newest Developments in Science, Industry and Engineeiing 

Conducted by Albert G« IngalU 


Motor Trucks That Run on 
Wooden RtdU 

A HOAD malr u( htary pules on »hirh 
irmks equipped with spnial whrrin that 
mil not run off are driven in the m liilmn 
In iIk had n ads difficulty in a I rmt area 
in Orefim where lirgi acale luinlitniiK op 
I iliunn an rarried on Him iJiiiks tan 


and 25 oenta a tbnuund feet for the lumher 
hauled over it la figured as the coat of 
nauienance It u eatimated that 
(eel of logs may be hauled before it Ifh 
cornea neceaaary to replace the polaa Al 
ready over 4s0U0i000 feet have been traiin 
porti d from ihi foresla lo the nm ao^ 
of hauling is 91 50; and the loading eom la 



Travenlfigi an open apaer The vrooden track wean and apUntera Imi aiocv 
tlnlifw are ehtap and earn to obtain and lay In position 


not he down lO the deeprsi mudhule in the 
world, like balky Miaaoun mules and defy 
ihtir owners lo move them fur they run on 
tracks which resemble railroad Hacks rbey 
steer tbrmaehea 

Due to llie heavy rainfall in Coos and 
tarry rminiiea in aouthwesttm Oregon — 
which avt rages 72 inches annually motor 
trucks ran be used in the extensive logging 
Industry only about 100 days a year ^ ven 
duniig ibiB pf rind the 2Mi ton auto tmclu 
that are rummonly used are too heavy in 
many instances This means that the aver 
age load hauli I la only 2000 bnirlfeet of 
loga 

To Dvirinme llic advirse wtathcr condi 
tions a Uwk manuficturrT haa desigmxl 
and manufaLtUTcd fir the Wrtum While 
Cidar ( ompany a J'fiton imriive mut and 
a fourwheeM Irailtr provided with 18 inch 
flanged whit Is Hus enables the lumher to 
he hauled on a road constructed entirely of 
logl. 

rhiA special truck is equipped with five 
forward and five rrrrrse spicds In high 
giar II will run at a speed of five miUa an 
hour As the flange I wheels fit prrfedly 
to the poles the steering appaiaiui ii dis 
nmnecKd thus allowing ibe driver ample 
oppDitunih to fix chains and ko that his 
load IS secure while the unit Is In motion 

The unique road is fonnnd of poles laid 
lengthwise like rails and supported undtr 
nealh by heavy cross tuts which prevent 
■lipping and rolling This roadway permits 
the lumbei comimny to move llioir logs any 
dihUnce from the woods lo the river al a 
low cost 

V lien loaded the inicksian traverse grades 
as gri at as 4Mi pm i ni and when unloa le^ 
they can climb grades whuh average at 
times 7^i percent liiusually heavy loads 
are haulnl by this method 8711 boani feit 
(f lumlfr having hrtn moved at one lime 
TIh tvt rage daily Itaul is 35 000 feet Tins 
was ma U in srv r n tnpn of a mill, and three 
quartrr* each 

NiihI\ II Ills a lineal fool was tlu: remark 
■hly low cost of cunatmctlng this road — 


75 cents a thousand feci When 8000 feet 
are hauled this represents a weight of 28 
Dins while the weiglii of ihe, equipment is 
IN arty seven tons 

« • • 

Character Reading by Face AU 
*'Bunkf** Say Scientists 
liMK was when tall blond, blue-eyed men 
wire considered to be the epitome of all 
the iiisidy virtues of courage and initiative 
To the hinall dark lypea, on the contrary 
Wire allribuird iht less poiKive qualiUea 
of tuDidity and reticmce 

Modern science however now comes along 
and demolibhca this theory I'Rychulngiats 
tla^e turned (he battery of inquiry on (he 
precepts and principles of professional char 
acter readers and pronounce the whole mat 
ter of chararier analysis based on physical 
trails as having no foundation on acirnUfic 
fact In other words il Is all bunk * 

Prof C r Brandenburg of the Depart 
ment of Pvychology of Purdue University, 
Indiana hia collected the rcaulta of thew 
investigailons (ff the self-styled character ex 
pens in a report shortly lo be published in 
Jndvirtaf PivLAologv Prominent in hia 
scconnt la a lesume of a tryout of the so 
called Lolnr law evolved by a very well- 
kiiiwn workir in this fertile field The law 
slatrs lliai blondca puasesa the dynamic 
traits that make the world's leaders pm 
neers and explorera, while the brunettes 
have (he negative conservative and ihoughl 
(ul qualities that make wnten, reiaaich 
worker* and investigators 
Ovir 90 disliitereBti d persons were each 
sikrd lo give (hiracier rslings of two 
blondes and two brunettes of bis tcquaiu 
unre Fiamloatinn of (he deUils la the 
Chirac ter ratings failed to show any oooauuil 
differences between the two t}pes, eompared 
on the bans uf the color of their hair 
Blondes weie found to p osse s s bruncite 
trails to the same extent as the bnineltsa 
snd vice veraa*' declared the inveaUgitois 
Pral H D Kliaon of Columbia Unive^‘ 


ally and G L Dnnham of Indiana Unimitty 
un^rtuok to rbeck up (he eonienrion, stout 
ly upheld by many characin reiden, that 
weight and sice are oeeeMary assets in 
salesmajuhlp Some two bandied uleonen 
were examliied and thehr mpecuve sun 
and wogfats oompaml with thilr sdllng 
records On oompletion of the test il was 
found that the bnt salnmen were not, on 
the average, the tallest nor the heaviest, but 
wen the men of medfam sue averaging 
around five feet nine Inches with propur 
iionate weight 

Even the aignifinance of the profile, lung a 
favorite character guide with almoet every 
body. Is not allow^ to go unasaailod No 
longer IS the convex type with the prominent 
forehead and square jaw to be associated 
exclusively with the strong' silent msn of 
iniOiUve and power nor the concave type 
With the more or less receding chin to be 
thought of only In coanccimn with the 
patient, docile underling Examination of 
a hundred atndenls cheeking up the judg 
meni of their intlmatea with their college 
n-corda, showa that then was only a pr^ 
ponderance of 2 percent of the buys with the 
convex type of profile who displa^ marked 
cpialities ol leadership 

In commenting on the researcbea of hia 
coUesgues, Professor Brandenburg declares 
that *in the light of cnuosl siudiea on the 
«iuisliMU we must conclude that as a method 
I f clisracier analysis the pbysiognomii. sya 
tern in wholly devoid of any scientific basis ' 
— Scicjice 5ennce 

so* 

New Synthetic Gernsan Petroleutn 

A NEW method of cheaper synthesis of a 
high grade motor fuel m Germany may go 
far toward the solution of the motor fuel 
problem in the future The Hirlln profeteor 
hrani Fischer, who recently devls^ naeana 


ogenu be changed to hard paraffine The 
purified crystalliaed nbeUnce oouM be used 
u the manafteture of carMBei and other 
paraffine piodncie, il is claimed 
Semi-coke a new indoatry by product for 
which a uunraercial use hn not yet been 
found may be used aa the bous of syntbtsis 
uf ihia ntw gasnline hemi4oke fe left over 
in the low tempersturo cerbonUation of ooal 
in the making of tar oils In the Fleofaer 
procces water gas from which the oew liquid 
jfucl is toodensod can be made from coke 
or semi-coke, and the latter, it la dalmed 
would be an ideal starting material 
Cuke and ooal are almost completely gaii 
find when steam is led over them al a high 
temperature, and walergna a mixtwe of 
carbon muonxlde and hydrogen, u formed 
If this water gas could be tranafonuad en 
tirely into bquld motor fuel, the problem 
uf (he wasteless tranafurmation of solid ooal 
into liquid fud, the dream of the modeni 
chemists would be accomplished 

The Badische Anolin undSodaFabnk firat 
tuoiceded In comnirnHally synihcsUing bquid 
fuels from this gas mixture jo Gennany by 
means of Dr hiMher's early method, m 
whuh preasures of 1,500 pounds per square 
inch ur naore were employed 
By hia new process however, Profcssoc 
kiarher has snLoeeded in aymbewang gaa^ 
ou* liquid and subd carbohydrates from 
carbon nxmoxide and hydrogen at ordinary 
pressure Hitherto all redaction of earbon 
monoxide without pressure yielded mothane, 
but k lather found that by using an iron 
nnc oxide catolyxer, moni complicated prod 
ucta were fomud Olhtc metals and their 
rumpounda were aiudicd and a oobali 
chromium uxide mixture was found to stim 
ulaie the fonnaiioii of gaseous liquid and 
solid carbohydrates when heated to about 
518 degreea Fshienheit 

The earbon uf the carbon monoxide Is 



HanUiig ■ kenvy lonri tkfwwgk Ike foresla of Mmlkwooieni Orem, TW load 
OB Ike iTiUrr Is aeovly ai greal ai tkat an tke iroa 


of nuking bquid fuels syoibetJoany from 
coal productf hoa now snnpUfied hu proceaa 
oo that be can dlapense with ooatly high 
pmsure apparatus tlut has stood In (he way 
<f Its oommerdal development 

fha new method pr^ocea a plcouot 
smelling gsooline os clear as water and one 
which wiU not harden or become gummy 
on exposure The gaaolme la highly volatile 
and u largely made up of nosatiuuied oon 
pounds Uke olefines which unpert lo iho 
gasoline valuable anU knock proismlea. Thu 
eflahlra it to bo need In effi^t Ugh ean 
pitssioa motors without objectiooabis knotffi* 
ing and with great econooiy . 

A auodwr of valuaUo hypeodoou may 
help to put (be proc es s on a sonnd oom 
niercial bads In the fuiure Ortala uab- 
stanoos of high boUlng pdnt ODudenaing to 
heavier oils, may, by the use of calaljnng 


said to be made into carbide by the metal, 
and the carbide then ipbt by tlu Iqidrog e n 
in the gaa mixture As a resnlt the mi i al 
u regenerated and corbohydratee ors formed 
In tbs old Ftocher muhod a large propose 
non of the eynUietie prodnets formed were 
higUy exldiaed, but m the new ooraul pi» 
sure procew they are unoxliflmj Vniimw 
Fischer found that if ibt temperatura was 
raised, the formation of higher oaibohydlatea 
Stopped and meibano waa again fe— ed^- ■ 
Se£tiie* Serssce 

• s s 

Utltdd Ourgei EMoUeha 
InrfemY at wwv In Us laboratory Moat 
fifty yean ago, a Freacb aoUnuat, Uid^ 
PaU Cofllototf iDadvenently opened dm 
wrong valve la a whlrmig apparatoa bdan 
Um--^ made huttory dotng H. 
fCssdassd Ml fgft 4W 
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Hie nile of lltumb 


u over. 



K ing thumb rules no 
more. The rule of thumb, 
with all its costly guesswork, 
has no place in Western Elec- 
tric telephone making. 

Here exact measuring stand- 
ards are the rule, precise in 
many cases to the ten-thou- 
sandth part of an inch. 

And this habit of being exact 
controls every factory activity 
—in the systematic planning 
of the great task of telephone 
production, in manufacturing 


to known standards of quality, 
in constantly impro\ing 
methods of work — not in liap- 
hazard experiment but by 
scientific attack by a group 
of skilled industnal engineers. 

At the same time, as makers 
of the nation’s telephones. 
Western Electric is meeting 
its responsibility by holding 
down the cost of telephone 
apparatus to a figure well 
below the increased cost of 
general commodities. 


l—ks hit M AmmA, hmt rtmlh « 
httie rwM • nukteh ^nmtts 

the tntpecHr f exmcffy ^vketk 
er m timy rutteiitarJ tamp ttmtt 
up tt tht mmrk 


Ettcrrtc 

SINCE 1 8 8 2 MANUFACTURERS FOR THE BELL SYSTEM 
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Nuilung txpindnd, (heir wa^ not rrrn a 
HiMittrnng '•jHirlt liut whut lupprnrd gsvp 
(ailldrt the llinll of lif^ niiil llio Mirn 
lilit H trM u J) i(Miluu4 iliMovtry 

In an onliiiiiiy h 1 luhtf Hhith ihr 

Fninlimin hid fixed un fipitlanl gi/** diir 
ing >( iiH Ilf (vpiiiiiunt lit th|iiff| a drop 
uf nil I Hi un It linf,rrtil Init u monw nt 


hltlc more than a vaniidiing mint But tliitt 
nno vagrant (Imp, pioduced through ■ for^ 
tuilouB miiialhi Mgnalired tin harm^«ing 
of an invaluubli force 

Ihe cntliralhd ( ailUtd, when ho louihed 
the wrung valve und ohnirvtd the flrding 
drop of moiHturi km w (inl> that In hid 
dibcovind a way to rcduci gins from ih( 
air tu 8 liquid form and iKiith them up 
It rrniiimd fur MKiifinm xara lattr to find 
nut how to ulili/e thin (nmentraltd power 
Mthuiigh rlu every day world up to thj9 
turn han hiard little of liquid oxygen ihii 
HuliManii han within the lait detadi taken 
tlB plan as one of tin* notable diHcoviriti 
uf mmhrn industry 

liquid oxygrn H liti rally air reduced to 
liquid form, from whirh In pmccM of pow 
(rful (ompresHion nitrogen in disiilhd (IT 
In till alternating prmrss of (ninpressinn 
and expansion through whuh il is prodimd 
It resfhpH 0 I* ni|H*ra(urc of 2ft*) I iligms 
]h low rem tahnnlidt 

In 1(4 (lint HI lilt form wlon not in use 
HM an iKpliHivi liquid nx>g(n insunily 
fTPtns dl HiibtatanitH iiiimtr<Hd id it 
I’uiind on hi it xigomusty li lU so mm II 
w Ilnur i*- the id than it Flowirs dippid 
in It will bidiiiit fr /on to tin iiguhly of 
lioridain \n appiti/iiig tender itiaL will 
bdoim Ni tfijgli *ind solfd under ila effdl 
that It may Ih umH ih i haiiiimr 

liquid ixploHUf or 1 O \ h 4 

It II IH coim to h< kn iwn is made l)> 
mixing very hin ly dividfd (Brlnm wliiili is 
in tin form of lamplilok or larlmnlilui L 
with ihr liquid nxygi n wliuh ih of imirse 
highly dnnntratdl oxygen lln a«*sHii 
lion of tin 1 iilsin and tin oxygtn is <> > 
mtimali that wluii comhuHtion ih H{atief| 
du 4 to a fiiHi I r detonoU r fin earlx n in 
M iiilaiiMiusU I urn>« ind in itis a I irgr vi I 
uno if higlily In ind larlxn ilii \iih gii 

\l the iiidiidil of ( (miliiiHliiiii or (X|lo 
xii n till It m| datun of lu|iiid oxygi n 
junqM from 2M 'i dt gn i s 1 m low n ro I i 
'tftlll digniH ah \t lain iih il a r iiigc uf 
'i R72 *> d( gr t H 1hi shituring fi rn of ihia 
( mihiixti III IS suRh It lit to rend atun hr h i e 
Htrain f rxk 

Tlio I I idi iliitily of liquid nxygiii is in 
rxph si\ has lot n put 1 • list hv tin I nitf I 
Stilts 1 t rt lu of Miikh It Ids bet ii fiiiiiiil 
partuiilHiU «dvanlag>oiis hr hltsung nek 
in qiiamt s r ni otln r i pt ii n i k formaii ms 
Dining iht war whin the ( rin ins no iilmrt 
I f glvLcrint and Uiiltan mlratra they found 


it imperalivn to evolve ■ aubaiitute for dyna 
mite as un explosive Their engineers, who 
had birn working for yiara on the pmema 
of liquefying oxygen, put it into use oa an 
rxplosivi in underground mines 

in lilt last f< w yian liquid oxygen has 
Im** n iiHid 111 qiijirying in New ^ ork, Penn 
«\l\inii < oloreilo und otJiir stales, with 


sigmliiant resultH oa (Miiiparcd to (he u«<, of 
dynamiti 

In uni lonspituouB expirimrnt whiih was 
itecnlly m id« by the An Rdluition Com 
|>any and llu IngdMill Kand Company sixty 
nrliidgis of liquid nxygdi were placed in 
iwelvt hd(s 2R feet i|i t p and six inthis in 
diamctir \ singh trunk fuM wan until tu 
s( t off all tin cartndgtH simiillam ouniy the 
drill hol(H Wire set 12 fdt apirt iii a 30 
f(M>t rork Ih neh 

The lartridgiH fitting snugly win 18 
inchert long anti imhiH in diameter fivL 
liiing plait f| in each hob Thty wire tn 
I isi d III bags made of siuut muslin and 
hlldl with hill I y tlnidtd (arlimacmuH ma 
tdial rd a higlilv aliHorb«iii niiurr 

Out of 1 01 1 p< undx of liquid uxygen into 
which the larliidgis were dipped cath one 
iliHorbtd IS iHMinds or *)40 |Hiiinils for all 
Sime tile lartriilgch win mimiiMtl In n 
Jays me hour ami a half clipsid from iho 


limt llity wtn ilipj i tl until they win placed 
111 ill drill htliH Ihiti fu(t IS [Htiriliil out 
hv fnginitrH us empliaoi/ing llial evtn with 
a nliiiiilv I ipid f\a|>oration uf liquid nxy 
gtn hiiffKKnt lime may lie lakm for dibb 
1 1 lie I lacing of the cartndgi^ ho as to 
nhlain tin most ifftctivr ri nulls 
Tilt saffly of blasting with I 0 X is ono 
of iiH I liaraci(riHii(*H rerogniad offiriallv by 
lilt Ihrriau of Mims its lariridgts cinnot 
It Hit off ixfipt by a very wiirc shock 
s h h IS the impat I itf u bulht Tlx Bun ait 
f Miulh siys of It ‘‘No danger exists in 


the transportation of this nploalve to tba 
point of use. FraoticaUy no clangar exists 
of premature explosion Danger of miahre 
in event a cartnd^ w not property ex- 
ploded IS eliminated by waiting a onfficient 
time to allow for the evaporation of the 
oxygen (Tho time niccBBory depends on 
the diameter of the taruidge ) 


**Aa onexpluded stick of dynanute is 
ilwayh a menace if riicuunltrtd while muck 
mg or dunng the rrnioval of coal or ore 
from a mine but the liquid oxygen cartridge, 
iindt r Bimilar ronditiuns ih diad** 

In kurope ihtrr ire many plants protlui 
mg 11 liiitl uvygin Ont mining u mpanv 

in loiraiiie is nulling its iiitiri output of 
iron ore by liquid oxygin expbisiye and it 
IB (fltiroitfd that fully 80 p<rrint of ihi iron 
n iiimcd in kramf is bt iiig blaBtrd with 
I () \ N(W liquid oxygen ydants am now 
laing built in tins country 
* a * 

Forerunner of the LaterplUar 
Tractor 

pROHAnLy ill no part of ilu wurld wim 
the limitaliuns of tliv obi suam iradois 
moie keenly Ml than in the soft nclairatd 
IMsl landB of the San Joaquin and Sacra 
roento Kivcr deltas uf Cadifurnia Thior 


lands will very soft — so yielding, in fact, 
that It was neciSHaiy to provide broad 
wooden sluieH for tile luirwa 
1h( earl) Hay manufacturers attcroplid to 
mett tiirsf (onditinnH by rnnHtrucling li actor 
wIiicIh of great width About 1896, Benja- 
min Holt of Stockton, ralilornia built a 
irador (shown in the accompanying illoa- 
Iration) for Tharlea Nforeing a ciclla land 
uwntr IhiH maehtne had wheels eight feel 
m diainclfT and IS fic-t in width 
The diflii uliy with this enormous engine 
was that the weight inerwetl in proportion 


lo lh« width of the wheels. Therefore, little 
advantage waa gamed 
About ihu time Benjamin Holt realized 
that an entirely different principle must be 
worked out He built a pair id trackn nr 
**platfonn wheels,** as he then called tliem, 
and tried tlicm on une of the old ate am 
tractoro. The maicruls for thu fint orawler 


tread came from tlic scrap pile about Lib 
shop, but the result waa oo Hatisfaciury that 
ho was encouraged to continue bin eiperi 
mtnts The next attempt wan still more 
HiicccHflful — one! ihuH the modem “rater 
pillar** tread caincjnlo being 
s • « 

Effect of lUUk on Weight and 
Height 

Mine for growing boys and girls ih a 
umvrTHal nlogaii, but actual ixperimenls tu 
pruve itH value hue pruduced figures that 
aHiciiind even the medical aiilhutiliefl 

Dr H L ( Mann has just rrpnneil lo 
the Diitish Medical Ki search Council the re 
suits (if one of the moat extensive nutn 
lional rxpcnmenlH ever undertaken 11 
lasted fonr years and involved over SOO 
boys This inveiljgaUon ban demonslralrd 
llial the addiuon of a pint of milk a day to 
a dirt that Haliahed even a growing im> a 
ippetite brought up the yearly an rage gam 
in weight from IBS pounds lu 696 poundn 
and incrran/d the gain in height from 1 84 
to 263 inchia 

Thn hoys used as subjects for the cxperi 
mrnt mostly foumlliDgs who had prevjou«ly 
been examined to exclude the poosibilily of 
difceaHc, were housed in cottages in a Huhiirh 
outside of the city Living conditions and 
diKiplino were excellent according tu Dr 
Mann, while short vacationH and abHmcH 
asHurrd almost c nntinuons oinervaliun 
throughout the whole period 

Tho boys win* dividrd into diffrrrnl 
gruupa one of which received only ihi h iha1 
diet that was planned to meet the demands 
of the child of school age This dortiiilury 
fare was judged by physicians to be equal 
and even blighlly better than that custumary 
in working clans homes, while periodic phys. 
ical examinilioii of the boys in thin group 
showed them to be in good phyncal condi 
lion 

To find out what classes of food would 
produce the most increase in height and 
weight, other groups were each given extra 
rations of sugar, fresh butler with a high 
viumin content, frc^di cow's milk, vitamin 
deficient margarine and ooncenirai^ protein 
equal in fo^ value to the meat in the 
regular diet 

The milk and butter groups were found 
lo make the largest gams, the boys wbo had 
lbs pint of milk being far in the lead with 
^CoflCwaed on page 450) 




I he old Httam Irador, built In 1 A 98 , whose bulk and anwleldlness tndneed 
Drnjatnin Holt lo Invent the rrawler tread 
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As if by Magic! 


•"-you can run your ^'Lkmel Scondvd” 
Tram at various speeds, stop it and re- 
verse it by manipulating a small lever 
placed at any distance from the track. 
Am if by magic^your Lionel Auto- 
matic Tram Control will start and re- 
verse your Lionel Train without being 
touch^ by hand, and om if by magic — 
you can switch your “Lionel Standard" 


PlVaio from tradr to track whh the new 
Lionel Electric Switchea by manipulating 
another small lever placed at any distance 
fiom the trade... Liofiel trainaand equip- 
ment have been “Standard of the World" 
since 1900. And now, alter ymn of ea- 
penment, Lkmel engineers have ac- 
comphshed the greatest achievement in 
the history of model railroadingby creating 


Lionel All Sirel EJecinr 
Lamp Posts 

llluitratinK three of the | 
Qiany etylrH in the emen 
■ivc Lionel Line 


The New Lionel 100% 
Electrically Controlled Railroad 



Lionel Coul Car No 216 
Equipped with eutomatiL 
coupler^ end hand brakes. 
Hat “Hopper ’ bottom op- 
erated by wheel on aide of 
car Juat one of the com 
plete tine of Lionel freight 
care, of all typea and aliea. 


for “Lionel Standard" track. 

Lionel makes the itiost complete and 
perfect line ci modal Pssaenger and 
Freight trains m the world,— both dec- 
tncally-controlled and hand -omt rolled 
for “Lkmd Standard" track, and hand- 
controlled Ibr “O-Oauge" Track. Lionel 
Trains are real in everything except sixe; 


every piece beautiful in design, perfect 
m construction, and fully guaranteed. 
They contain hundreds of improvements 
and refinements not found m other lines 
Yet Lx>ne] Trains are the lowest m price 
consistent with supreme quality. You 
con a Lionel ''O-Qaugr'* Train 
for as low as $5.75/ 


See the wonderful Lionel demonstrations at the leading Depart^ 
merit. Toy, Hardware, Sporting Qooils and Electrical stores. 

Send for the NEW LIONEL Model Railroading Booh-It’s FREE ! 






Uotw/OilCar No 2/5 
Arwihvr airiking number 
in lh« new avrica of Lionel ' 
PnishtCara. A ml oil car 
in minutura 


Tkla fatrlnaring 4S<patv hook iDuamuca In actual colon 
huadreda cvf Lionel Model Tralna. Automatic Railroad 
Equipment and **Mnldvolt*' Tranffonnera. 

Send for U ledoyf Wflu Co Depc. 29 
THE UONEL CORPORATION 

15-17 IS EaM Mih Su York On 


NKW UONEL 
ELECTRICALI V 
CONTROLLED 
SWITCH No ii2 


r .a H.clion L 
M w I lc»irl Pui^rrr 
flutkitl ihiwin,; 
Lt Muliivnli^ 

T i^n.ltiritirf 




n lONI I ^TANnAHD I 

HUM h vatiun car f 

Si >W r [tiHnr L |()il 

p ' 1,’in mnn-al 


■ STANDARD OF THE WORLD SiNCt 1900 


liffliB' 

^*MULTIV 


ELECTRIC 


MODEL RAILROAD 
ACCESSORIES 


MULTI VOLT^ TRAlNSFOILMERS 


njuHS 

^OILMERS 
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uti uMrdfEi RUiii Ilf nrarly iirvfn priumJs • 
ytai mill uvtr Rnd u luU mdun in 
III irIiI i aiiuul tinitura ra?il> pickfliJ thrm 
uul as bi iHK nliviiiuHly nmrt fit tluin ihi* 
othi TH ** 1 111 whnii iitiiuji rnjnyrd cxcmp 

iiiiii frutn ilInmH Dr Muiiii Hiairtl whrn 
I'M kill ‘St in (III ullitr lioiihrtt mure prcv 
almi ihnii iihiifll -- Sirwct' 

* * * 

Tornadoe* ^iarivd by Oil Fire 

Tohnadoi-s tiiiallrr than ihr tHistin* llinl 
<if|Ln wiirk Imvut in tlir Mitldlr Wr^i liijt 
till* inrnudni s jiiM (hr eainr wn orii nf 
ihi (fTiit'* of u (in at ml fin at Sun Inis 
01 hs|hi ralifotiiiu riTriilly, aicnnliiif* In a 
n |Kirt to ill! I niiril Stalifi itlxi Iturrau 
ii\ J F 1 lisMJiiii Ilf iIh* IiilqI vit milt r Ini 
jrau Ilf ilic 1 olilornia rily 

J hr hre Hlari* d hv liKlitninfi and 

hiirnnl fur five days, di siruyiiif: nf.arly sit 
millinii harrrlH of nil Thu pLrAuiis wire 
kilini and ihr Intal rty loss waA rsil 

mated at 15 0U0000 ilullart. Iluwivrr, ihr 
umque fi-aturr uf ihi lire was ihr grrat 
number of (nntuilnrs whn h it startrd one 
of whU^h was riK^ioniMblr for tlir two tlralhs. 

Before ihrsr whirls NturictJ nays Mr llis* 
BonflU alTong Miulhrrly winds pct'vailrd, 
which sliiflid In went and thru lu north 
west. Thin four tanks, cat h containing 
7V),000 barrels nf ud “boilnf over ” 

* lliry threw out an imniensr quantity of 
Imt burning ml ** Ih* says, 'wbkh spread 
with remarkublr rapidity over an ana mti 
mated by the ingiiieeri present at about 
900 uerva. Thn llamn Hermingly haprd a 
thousand feet into the air At the same 
time violent whirlwinds began to fnrin nvir 
the fire 

^From the time the wind vi^rid into the 
northwest and the large reservoir bmiril 
over, hundmla of whirlwinds formeit in and 
aitiund the citgis of the Are until the last 
lank boded over During tlie period whim 
the large rraervoirs were burning and thn 
lempenitnre over the fire was pmliably at its 
point, and conaequently the vertical 
cunvccUoo waa viningeel, the whirln appear 
to liava been moat numrrouA oud violent 
**i\fanT of them had all the rharaclerialics 
of true tomdoea. The gyiaiing, writhing 
funiieUhaped clouds with tlie white con 
denoing vapor in the vurticeft were plainly 


like owner and his son who had been in it 
at tlic time, were killed A few minulce 
later a whirl, which Mr Hissong believefi 
might have been (he same one unnwifad a 
house about a quarter of a mile northeast 
of its first victim Uebria, evidently carriod 
by other wliirlwinda, was found as far aa 
three mJlea from the fire 

Since tlie whirlwinds started |ust after (he 
wind veered Mr Hissong suggests that they 
may have been raiised by (lie cnnvecliooal 
LurrentH uvir the fire bring Nturtcil rnlating 
by the northwest wind *^iienrp Spruce 

V * * 

Maine Qisarryman Makes 
Telesrape 

Tt is always a soune of k< rn interest to 
the ulesLopc eililor to observe the many 
ingenious ways by which the uinateiir tele 
scop* makers work out the essenual parts 
of llicir mountings Mr James Grant the 
owiiir of a quarry at Hall Quarry Maine, 
sends us the following dejvriptinn of his 
Irlesrope. mailr from the insiructmiu pub- 
lished in * Amateur Tilcscope Making” 

‘1 ground and puhshed the mirror my 
self, following the iiislruciions given in 
your b*iok, ‘Amateur Telesu>pe Making* 1 
am therefore obliged to you for enabling 
me to build this six inch, four foot telescope 


and testing by the Foucault knife-edge test 

'‘You woul<| not have apaic for the details 
of toy adventures id gtiniling and in making 
and using the pitch lap for polishing the 
mirror Sometimes amusing often rather 
discouraging tribulaiiopa and trliU wera 
my lot, all of which were, however, over- 
come with grallfyiug results. To me the 
delightful IntercHt derived from testing alone 
repaid me for all the work in grinding and 
polishing. 

"Having tested, and finding multa aa 
shown by ill itstrat Ions In the book, 1 was 
dcllgliied But feanng nevertlielraa that I 
might not have the mirror juat nght 1 sent 
It up to Mr John M Pierce of Springfield, 
Vermont, who kindly looked Jt over and re- 
turned It to me, pmnnunring it a 'peach* 

"1 built a simple mounting along tbc lines 
described by Mr Pierce and Mr Porter 
in tbc hook. The foundation nf tlie mount 
ing ja of e^ncrclc, the upper story m the 
shape €*f a New England church the strcple 
inverted to moke the polar axis. A one 
inch iron pipe was imbedded in the con 
Crete In tliia a % inch braas pipe about 
Ifi inches long revolves The tnount 1 
chose was the hoglish type, the fork being 
made of ^4 inch brass pi|>e The renter uf 
the fork is a pipe tee Two nipples, two 
elbows nii«l two short pieces of pipe com- 


heavetw. Il also enablea the teie acopa to 
bo bald rigid when the objoct b foond, ggd 
gbea eioelient retulta.** 

* * « 

**Raiio^pem0d FairMCs**— v4 
CorraciioH 

In our desoriptlon of the radio-operated 
furnace, Aoguot isaue, page 13S, we inad 
vertently stated that "Uecnaes were bwued 
by the Goveminent . . • « permUtlag 
manufacture.** Aa g matter of fact the 
licensing of ihb apparatus b coatioUed by 
(be Ajax Klectiothermic CorponUon. 

« * • 

A Graphic Skmteh of Arctic Fmib 
A FACT not known to the avenge penon 
il tlut Oxford Hnlvenily has tent three 
exploring parties Into the arctic regions. 
Tbrrofore, "With Seaplane and Sbdge in 
the Arctic” (George H Doran OMUpany, 
New York) should prove of value to those 

who are Interested in that great area at 

* the lop of the world.” 

Thb new book, contrary to the usual 
records of exploration, b a moat interasilng 
volume. It gives a brief r6satne of the 1921 
and the 1923 expeditions and deals In com- 
plete detsil with the one that went forth in 
1924. The otory of the tnals and Uibnia- 
Hons of the party are couched Ja auch 
bnguage that the reading of It becomes a 
treat rather than an educational duty 
The 1924 expedition waa concerned ohbf 
ly with the exploration of North-East Land 
and so the records deal with the findings 
there. At the same time, the author Georgs 
Binnry, leader of the party, manages to 
include many personal touches, some of 
them gleaned from tho dbrics of the vaii 
DUB members of the expedition 
The appendices are alao an Inlerestlng 
part nf the work and their inclusion was 
ct rtainly a happy thought In them, one 
will find much Interrstlng datuoL For in 
statute, if the reader wanu to spend • few 
monthd in arctic exploraiioo, informa 
lion in the appendices will prove Invaluable 
CoHts of equipment, the amtigeineni of the 
press and film rigliis, members' contracts 
and otlief important debiU are dealt with 
All in all, ihu record of exploration b a 
notable work. 



FomalioB of a lornado cloud over an oil fire at San Lub Obbpo, California, 
This phmommnn took plarr on April 7, 1926 



Tbb photograph was taken aubsetiaently to the one at the left. It dbcloaca the 
further devekipmml of the tornado cloud 


visible Bgoiiisl ihr ba* kgroiind of hlark 
smoke Stmr nf iIk funnels uppearrd In 
be not more llian onr foot in diameter at 
ihr smalleHl (isrf ami some were rtpiiMifl 
as Riving the imprrssmn uf n'pes dangling 
frmn the (.loiids of smiiki '* 

1 1 was one of the^? twislrrs that raiined 
(III ru-uallirs for it Irfi tit* fire, Iravrlmg 
iiurilitaHi in a rottogr abniit a thousand 
>anl8 awav II picked up the cotrag*. lift 
ing M sf\trnl fei l in the air and romed it 
almiir !'»<» fool north There the lutiage 
wa> dropiHil III a field, a lutal wrctk, ami 


and for gbing me an oppnrlaniiy to indulge 
in the mnsi inierebting ami inntrurlive field 
of umnteiir work an individual can lake up 
' Like ninny othern for years T had a de- 
sire to pr>«sfSH a trirsrope, and wlien Mr 
l*orlrr*H anicIcH appeared in tho Scientific 
American I Jnimrdialely began aflermbllng 
iquiimunt for tht grinding and polishing 
of a Pix inch mirror In the idlar of our 
house 1 plflcid two weighted barrels, one In 
one purl nf llie (.ellar for grinding, ond the 
4ither in on rnchmiire having a solid Hour and 
bench Tim room was used fur polishing 


pleta it On the end of each side nf llie 
fork there ii a tee into which a ^-Inch 
iron pin from the VAi inch x Inch fiat 
Iron band on which the 4 foot galvanised 
iron tube Is bung, is insriled 

‘''fhe nverliang Is regulated and conlroDed 
by a mechanical contrivance made from the 
pinion wheels of a discarded* sleotrli blast 
ing lisitery which we used in the granite 
quarries 1 would have liked to obow this 
devke more plainly In the picture as I 
find It easy by this means to control the 
telescope in finding any object in the 


GUum That Wm Not Splinter 

The production of safety glass of various 
types has been attempted befare in the 
United States Its drawbacks to dale have 
been either that it bad reinforcing wires 
that do Hot favor olear vixion, or that it 
took on a yellow tinge with time, which 
had an obscuring effect 
Triplex safety gbss b new only in tbc 
United States. It baa been made and wide- 
ly used in Engbnd since 191A It has abao- 
lutely clear vision, with no dbeoloiatloa. 

{Continued on page 452) 
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TA* fUnt ftnitrs 9f * majshf overhtad crmnt m*ntpmhti 4^S0-pouH4 inj^ots 0 / Ueei ahovt (hi fiery mouths qf the re-heattug furnaces in (he Timien steel mtU 


Durability Where Your Car Needs it Most 

You would hardly think of buying a car or The design — tapered POSITIP'FLY ALIGNED 

truck without testing its performance. How ROILS — gives greater thrust and radial ca- 

you would appreciate a way to test thep^r- parity, crowds friction to the vanishing point, 

manence of that performance. You can tell saves power, and conquers wear 

much from the presence of Timken Bearings. „ , , i , . 

Supreme in both material aiul design, it is 

The material— Timken electric steel — is the little wonder that 'I imken 'J apered Kollcr 

most enduring steel for carrying motion It is Bearings are dominating industr) —standard 

made in the Timken steel mill — with the in all t> pes of industrial mai hincry and in 

world’s largest output of electric steel. 91% of the motor \ehieles made in Amenta. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

TIMKENS^BEARIMGS 
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AcludUy, It is two iihr«iA of the Bncit 
|j|il 0 RliHf With ■ middle layer of pyralln. 
The three layeM are prewrd together under 
hrat, and at a pmaure of l^SOO pounds per 
nquare inch. Due to this enorniout pmaure, 
(lie plate glawH will rrack and lie ilesiruyed 
in maniifai lure if it hai thr ilighteot Irrog 
uUnty on the Hurface Hence the makm 
go to CjceLho-Muvokia fur the heat plate 


rngmetnng Out on my cooperative Job,* 
[the iiudenta apend half lime at college 
Llaat«m and half time m prooltcal wuric, 
changing every 6ve weeks] *1 am simply 
a workman in a conoirurtiun crew I sup* 
pose an engineer planned the work, but 1 
hod nothing to do with that pari * 

This hoy expressed what a million other 
boys and girls feel They want to get st 



Pass en g er car eqnlpped whh triplex safely gfaso, after a colUakm with a Irmck 
Pasoengers In the car were nnlnjorcd, re cel ring only bmlsrs 


glssn obtainable Preparations are now 
□ndcr way. however to make such glou in 
tile United Suirt. 

Under a very heavy blow, this gluM gives 
way but does not shatter or splinter Con- 
seqnently it cannot cut anyone Three- 
4|uarters of the injuries in auto accidents 
come from flying gloss, and jewelry store 
thieves thrive on common plale^lsss win 
ilows In these two 6eMs lie the must ubvi 
out uses for this safety glass. It is also 
widely used for eye-protection in industry, 
on common carriers such as subways and 



DUmoad dbplay cow, hit with a 
heavy hammer by a man standing 
six feet away. A hole is broken 

ihroogh thr glass, hot a flap of glass 
Hllll hangs over It. If a man rould 
insert hla hand, he could not remove 
It, doe to the flap 

buses in England, on airplanes et i.elera 
It can not be cut with a diamond It wao 
triplex which Mussolini onlercil for his 
<ara after tlic nmit bomb attack 

• * • 

IP/uil DoeM an Engineer Do? 

1 AST spring," Hsiil President A K 

Morgan of Aniiorh (.ollage recently uiir 
Ilf our freshman students was failing in hu 
work and we asked bun in for a talk This 
IS the substance nf what he told us 
“ *1 have Inst interest in my studies be- 
tause they do not prriiarr me for my life 
work 1 wont to be an engineer and here 

I am, near the end of my freshman year 

in college^ and J know no more of engi 
nernng than when 1 came 

' 1 have been kept at chemistry and 

imthemalics and English and physical 
education, and sncli things, when 1 wont 


ilieir life Work, and they do not want any 
unneccosary matters to Interfere In twenty 
live yean of work as an engineer, I have 
come to know something of wliat an eii 
gineer is colled upon to do We all know 
that an engineer needs matbeinatioa and 
physics and ntcclumical drawing and other 
subjects as closely associated with his work 
and 1 will not ^scuss tliem. 1 will talk 
about matters that do not seem as closely 
related to engineering 
“An engineer slnmld be a master of Eng 
Iish. If he uses wonls carelessly and In 
uuurattl), lie and the people lie works for 
will be forever in trouble I* very large 
engineering job is huilt ‘according to speci 
ricHtioiis.' These spei ificatlomi ore detailed 
exact descriptions of the work to he dune 
and of the material used Every yeor there 
an liuiiilrfHls of lawsiiils in the United 
Stateii involving many millions of dollarK, 
in wIirIi the point at issue is Uie (jueslion 
wliai do the spec lAcat ions really mean?' 

‘*No niie can write clearly wiilumt long 
and careful practice There has been a 
prejudice against Fnglisli among engineer 
ing BtudinlB. and as a result many of their 
specifications are badly wriltm Pnaslbly 
a shrewd cunirortor and his lawyer will 
read these over word by word and senteme 
hy sentence and will find some loophole 
by which they can cscaiic doing the work 
as intended or can collect more money 
for It llian was intended 
“A loiirnaliMt may get along with care- 
IrjiB writing but an engineer cannot Very 
few men have their words read so carefully 
and HO cniiually A slip in using the word 
and* inulLad of *or' may cost thr rngin 
eers* Lbrnls ihouunds of dnllara. 

' It is not only in writing Siiecificalluns 
ilml (III engineer needs to express himself 
hlII \ery nuny prujeois are accepted or 
rejected on iho report of the engineer 
Only if he uin rx]UT«<s himself clearly ac 
riiratcl> and briefly lan tliose he works for 
understand what Ins rejioris arc about 
Moreover, most great engineering works 
vitally affect evervone Unless the engineer 
can tell the public in dear, plain language 
what liiH purposes are and how be plans 
to accomplish lliein, he has trouble ahead 
“Now let tts touch on another field, ocem- 
ingly remote from englncering—lbe ap- 
precuiion of beauty In a primitive 
rummunity. people may he satisfied to have 
ugly structures around them If they only 
arc strong enough. But os soon as the 


public developa Uoie and otU rcopeot U 
beglnm to demand that iU ueful tUags 
oboJl be beautiful oa welL Tba engineer 
la f or ever changing the face of the earth, 
and if he boa a aenoe of beauty be adds 
very much to hia value. The mors Intelli- 
gent the people he works for, the nuire 
they will demand thla quobty in hla work. 

“Strange os ii may seem, an engineer 
needa a knowledge of history and eoonoio- 
ica. Some ycon ago I directed m gmal 
engineering project where a knowledge of 
history affected the coot of the Job to the 
extent of several million dollars. We were 
deoigulng worka to loit for centurieo, and 
the ]iv» of ibotioands and perhapa hun- 
dreda of thouaands of people depended 
upon ibclr being always in working order 
If we could depend upon a continuance of 
reasonably honest, Intelligent gevemment 
we could plan cheaper works which, how 
ever, would require perpetual careful super 
vuuon If we should build such cheaper 
works, and If then the guvernmeni should 
fall Into Incompetent hands, a catoitrophe 
might result What did history teach os 
lo the probabilities^ It taught us that we 
should spend the extra millions and make 
the works safe even with ignorant and In 
efficient managemeoL 

“An engineer ohould have a knowledge 
of ccontunlcs. *Will this project pay''* 
That la a question most often asked him 
Unless the engineer understonda some of 
the principles governing production and 
exchange, unless he rsn estimate in a gen 
eral way the economic effects of his work 
be will be an unreliable guide. Many 
great projerti have been built m ihn coun 
try on the advice of engineers, only to de- 
velop into failures or loo costly saccesses 
because the engineer was ignorant of 
ecodumka. 

The engineer nerds to imdentand oooiol 
and Industrial relationa. Some yean ago 
1 was asked by some men having money to 
inveol to fecuramend to them a gfeal reels 
mation project In the south I refused, 
saying I thought the project would nut be 
feasible for many years. The soil was ex 
trcmcly fertile, the engineering conditions 
were favorable, and the project could, no 
doubt, lie constructed But I believed that 
the people who were counted on to settle on 
the rtxlaimed land would not accept the 
micial and climatic condlljons. The pro] 
eel was built seemed at first o aucccse. 
hut ended in JiBastrous (allure, because the 
seltlers all left 


ouppiemeiucd by apwrial training for that 
c a Hin g. Andooh studenu an ponparlag 
for bnainroa, oighaeerlng, flnanea, Joorngl* 
ism, odNitlte roMoroh, home econoarids, 
cdnoothin, and other callings, Bat aeailr 
half tbeir time at college nlomw h spent In 
getting a sound, lenenl education in natural 
odenoa, social oclenee, English and litera- 
ture and other subjects of unlrenal valim**^ 
• • « 

On Again and Off Again WUhont 
«n i4rc 

A rBOTOGUAra of the fint Invention to be 
worked out and perfected In the miUhiiKvolt 
laboratory of tl^ California Inotiluie of 
Teohnolo^ at Pasadena, CaUfomla, h Re- 
produced In these columns. It U a vacuum 
switch, the product of the work of Prof 
Hoyal W Sorenson, aided lo hU experlmeota 
by Dr. Robert A. Millikan 
The inveotiun la deolgnod take ibe 
place of coolly and ponderous oil immersion' 



Prof. Rwol W. SoroMom Inventor 
of the vaennin swilch 


switches that have been used In large power 
plsnii lo cut off heavy cumnta of electrlrity 
on short notice The principle upon whJi^h 
It Ib based is the wcll-otteaied fact that 
electricity will not travel through a pcrfcLt 
vacuum. A terrlflo arc results when ■ high- 
tension current— >uy of 100,000 horsepower 
— li cut off In the open sir Some protective 
drvire is nreesHry Heretofore, extremely 



“I liavc simken of engineering, because 
that is my field, but the same principles 
apply in law, medicine, architecture, buol- 
neso, sad in moot railings. There Is an old 
saying about the intelligent, well informed 
mao that 'all Is grist that ounses lo his mill ’ 
Such a man makes the most not of life. 

**At Anboch College, tt Ydlow Springs, 
Ohio, vre have organlaed college edncatlon 
with these facts in view We believe that 
the best preparation for any oolllng U all- 
round education and all round experience, 


large, expensive oil Iromcriion switches have 
been installed in all large power plants to 
quench ihcM area in timea of emergeocy 
lo the oplendldly equipped laboratory of die 
Institute, Prof Sorenaon baa beeu Me to 
eoUbUoh a virtual vacuum witbia a omaU 
glaw bulb which, placed ai shown, aenres 
as a cut-off switch. 

“We hove fully efabllabed the theory, 
and all our teota have been iuocewftd.** be 
explains. “We have handlad a dieolt «p 
(Canrianod on pgge 4S4) 
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VATCH YOUR THROAT! 



Don’t let it become serious! 


AS 3tou probaUy know, certain harmful bac* 
aA tena are constantly present in the mouth 
and throat And unless proper precautions are 
empl03red these doeaae germs may often get the 
upper hand and multiply more rapidly than 
nature can fight them off. 

At such times your throat becomes irritated 
— Nature’s way of telling you there is 
danger ahead. 

Particularly at this time of year 
everyone should watch the throat very 

LIST 


carefully The ideal mouth and throat protec- 
tion IS the s)rstematic use of Listenne, the safe 
antiseptic. 

Its regular use by the entire family, as a 
mouth wash and gargle, is an easy way to be 
on the safe side 

AUo, then you wiB be on the polite 
side in regard to that ineidioae 
eonddioOf halitoeie (unpleaeant 
breath). — Lambert Pharmacai 
Company, St Louis, U. S A 



INE 


—the safe antiseptic 
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XMcnoM, x«to 



From durable Douglas Fin 
comes Plylock 

—**wood dtats stronger than ufood^ 


Doui^as Firt of the Pacific Northwctt, mi^eatic m height 
and giitht are the material from which is manufacttired 
genuine inylock Only the finest specimens are used — 
clear, sound timber, which makes possible Plylock’s unu 
form hi^ quality 

Many lines of industry are turning to Plylock as a solution 
for vexing construction and pr^uction problems Its 
strength combmed with lightness, its permanence and free* 
dom from warping and splitting miake it ideal for many uses 

If you make automobile bodies or running boards, cfeors, 
shelves, cabinets, phonographs or radio sets, toys, desks or 
fiimitu^ or any similar lines, write at once for a copy 
of ^^The lectured Story of PlyhMdc.” Full sue samples uW 
^iadly be supplied gratis for experimenul and develo|v 
ment work in your own plant, and our research department 
u at your service. 

PORTtANO MANUFAC rURINU CO PORILAND OREC ON 
PIvw d malun f 27 years 


PLYLOCK 

^^^/bod that^ sfrtaglv t^^ 



10 1000 M Bpcrei at 40000 voJu waMf mad 
vithont any dlfoulty wfaaiaoem Probably 
wa oould bava uaed owre had tba povor 
been obtainable The next ucp wdl be to 
make tba aunpla danoa cummHrcialiy pnc 
ticabio. 

When ibe new method wu tnad out ro’ 
cenlly In a Callfonua ntation iha Taonnu 
■witcbeap wu left open only one inch 
However ibe entire current d 40000 volta 
stopped mataotly without so much u regu 
lerlng on the oeoiU graph record which u 
tuned** lo the tboutasilth part of a ntond 
in order to cateh euch ibatnrfaanrea 

It waa Prof Stirenaon who tonceived the 
idea of wliat ha calls a cevade hookiM> 
by which four of the hitberto largeat irana- 
tor m c r a eac h with a cepat-iir of 2S0000 
veils — could he linked into one giving the 
marvelieUB output o( a million volu for the 
uaa of aclenlifir reaeareh. Several aooh 
super idanli, uaing hia hookup have bean 
1 uill in the aaai In the past frw years 

A apacially designed bud lug was pre- 
pared at the Inatituie to bouw ihe four umti 
now in uw Eadi may be ipcrated Inde 
peodently or m a number of combinalions 
that are troneiideiialy Interesting to expens. 
Tba iransfonnan are of the cure type the 
c res being iwo-Ugged with half the wind 
log on ea^ leg. They are uf oouiwe of 
the Indoor type approximately ten feet in 
diameter by sixteen feat high over the lend 
lop The weight of each when filled with 

011 Is 45000 pounds 

lutncaie elabeimte and as oomplele as 
human ingenaiiy hss yet lavised le all the 
equipment with which these eager scieniists 
are working aeekliig to evolve new ihings 
to ben^ BUnkind The vacuum switch 
merely haniens to he find 
* a • 

A Simple Sp&etroaeopm 

A CRBAT many of the aLieotino Instm 
meats which ore used by the modem asiron 
omer are designed to help I im in the study 
f the light emilted by sura and among 
these instnijncnta the apcolniscopc is one of 
titraordinary imporunce With the aid of 
Ihe tpectroscupe he has been able to deter 
mne the stage of devchguoent of orrtaui 
BUrs He hM alsj been able to measure 
iJinr speed and ascertain tie direct! n of 
their travel thr ugh the boun Hess spaces f 
the oiuverse More than that he lu been 
al le by is t g the aperirosc pc In con 
junction with tie acnaii ve photographic 
plate to print the specua of stars and thus 
to cstal Ush pcrnianeni recor Is of great 
value to himself sod to the sstronomers f 
coming gencrati ns 

In the broadest sense the spectroscope Is 
used to analyte light White light as it 

mcB from the sun for example is com 
posel of light of all colors aach having Us 
chsraaeristir wavelength vl let has the 


dutftsM and xad fiw Iwigt wResa. Tbt 
different colan ire aepaxated by the apde 
troacopt wfaleh ifainn then in a oondnnoga 
band from violet to red TMa hand of 
eolors » oaDed the apoetrum The rainbow, 
for example repreaenta ouch a phenoaenfmi 
In It the dropa of rain bnng ab^ a separa 
Uon of the sun a hght The finer and meif 
accurate the meobuuain ol a apeotioaoope 
the more detaiU will be revealed in the 
apectmm an I the fina end mote disdncl 
Will be tbe different imanLea in each eolor 
Hm type uf apeotroa ope the aatronoaMr 
osea in lus exacting soentifio wveatigatlona 
la an instrument of great senaitlveiiaaa in- 
trkaiB in its mechamsni and reqnlTlBg the 
trained mind and the akilled hand of an 
expert to ] eraic it For the amateur who 


y 



A tw f m rth ig teleeeope eqwlpped wM 
• saenll apertroeeepe The right angle 
prina m Ihe cIbWw In the Ushe van 
tMmd for cenafert In ntisfinrlng 

hkre to study speciroacoplo phenomena thia 
kind of msirumei i is as a rule too cumber 
some to iMoipulate and too expenaive to 
at quire The little instrument pictured here 
however is a • mphfied type of speotmoope 
It ui easy to bandle and can Iw made by 
anyone having rdinary okill In thinga me 
ciaiucal Us dcscnplion was aabnutted by 
Emai Keil tf the Department of Zoology 
at DeniM u I nivrrsiiy 
The elemtnts of this umple Instrument 
arc all contained in one tube about four 
inchea long an i ooe and one quarter incbea 
in diameter U conaiats of three parta, a 
tube wl irh Lsrr es at one end a narrow sUl 
and at the other end the eyepmw Thu 
eyepiece is the most interesting as well aa 
the m St iraportant pan of the whole initni 
mint It r maim ihe Jons and a iransmia 
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•k* frAtiag Tbt 1«M b u urdlnuT pUno 
ooqem ■poouciU slu» given ■ ciraulBr 
fam, vilb t 2ooa] bagih ^ aboui three 
ipolM With a hub ova it ean etwly he 
tflibbed to the denied fonn on ■ grind 
■toae Of ioe emery wheel The Iranemie* 
aba gntlng b a piece of iranepaKoi repiKa 
made from'^i dlffracui n grating it u placed 
ea tba ooncaie aide tt ibo apeouclc glub 
pmating toward the aht The replica grit 
lag, which Biay be purahaied from menu 
faclttien of arinuUb apparaiua for a few 
dollara la prepared in the following manner 
the repUoa proper that la the thin celluloi 1 
film wbbh eoaiatiia the groovee la aa a rub 
mounted on a pieoe of pUle glan Ihia 
film la oarefaUy peeled off the glaw and a 
pbee the ain of the bna iv out out and 
pbced on the concave aide of the lent 
The light enten through the narrow dit 
linking the grating at the other end of the 
tube thaa p^uciog a apectrum loai b the 
lube Tbb apectrum may readily be ob- 
aerved ihrongfa tbe opening in the eycplere 
Thb inelrumeni laya no riaim to the 
acotuacy of lU more Inlncate brethren nor 
Will It oover ao wide ■ range of work never 
ibeteae it may very eaoceaafally be employed 
fee apectral analyma In ita aunpbat form 
If eare le taken to MJect a repboa with a 
powerful fint order a eempaiauvriy large 
and bnllUm apectnun win be obtain^ with 
many of the brighter epeelnl Ibrn dlerinotly 
vinbb 

There are aeveral weya in which dua apre 
troacope may be need One may hold it 
in tbe hand and view dlractly the aoorca 
of lUht to be analyied or it may be pboed 
IB the oeuUr end of an aatronomlcal Iclr 
acope 

In tba latter caoe the perfornancr u aa 
foibwai the teleatope la focused aharply n 
a star then the eyepieoe is carefully with 
drawn ani m iti place the apettroarope la 
Inaeried la the ease of some of the b^ht 
cat etan and under favorable aunoephene 
rondldona very Inteiesung reaulta may be 
obfHorved 

We bellve Dr Anderaon of the Mt Wilac n 
Solar Obsmaiory Pamdena California waa 
tbe 6nit to sufgrat thii type of ipeciroacopr 
fA miall honiofliacb aporrroecope aiuiabb 
fur use with 3^ t 414 camera pUlcs wav 
dearnbed lA the March 1926 i*«ue f 
Pop Ur Asirememv (Northfield Minoen ta) 
III r 1 

* a a 

Temporary Mounlfiif for Teie- 
scope Mirror 

Flgtant deta U and fint math nr work 
may ur msj n t Improve the optical cfS 
iitncy ff a reflccuig Icbaroie Mr Mailry 
Bentiry of 973 T rrarr Fifty loa AoriIcv 
C aliforuB I aa frmoiutratc I that a utfcf 1 
invtrumnit may be male f mplc ^arta 
provided the optical rl meniv art I rvl lanv 
Mr Brntlcy sends us the following d(«n( 
lion of hiB trim opr a |bot graph f whi h 
u reproduced m these culumm 

**7110 mliTor la right Inches in diameter 






And now wood pulp is 
ground by a man-made abrasive 

The manufactured gnndmg wheel has taken its place in the pulp 
industry Groundi^uod pulp, unifoim m quality, is now being pio* 
duced successfully bj a Noiton Pulp Stone 

The Noiton Pulp Stone replaces the quaiiicd sandstone wheel 
used in pulp mills since the beginning of new sprint pulp lust is the 
man made wheel has replaced the old fashioned gnndstone in the 
manufacture of cutleiy and hundieds of othei products Thus the 
abiasive wheel tradeinaiKcd “Alundum” oi “Ciystolon” c lines on 
through industry after industiy playing its vital pait m countless 
numbers of gnndmg and machining opciations Today, theie is 
hardly an industry in the world which, diiectly oi indiiectly, does 
not depend upon modem abiasives and gnndmg machines 

NORTON COMPANY, WORCESTER, MASSACHUSETTS 


IM O RTOIM 


Grinding Wheels 
Grinding Machines 


Refractories "Floor 
and Stair Hies 
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*J(ain and Telephone Qalls 


The annual rain fall in the United 
States would weigh over three and 
one-half triUiona of tons. 

This vast weight is drawn up 
to the clouds by the unseen but 
effective power of the sun; rep- 
resenting energy equivalent to 
three hundred billion horse- 
power 

The annual telephone conver- 
sations total over twenty-five 
billion a year. As silently as 
sunlight, electricity, mastered by 
the human mind, carncs the 
voices of the nation 


1 here must be the man-power 
of joo/xx> individuals to build, 
maintain and operate the tele- 
phone system. 

There must be the money- 
power of over seven hundred 
million dollars a year to pay 
for operating the plant, in ad- 
dition to three billion dollars 
invested in the plant. 

The ram sustains life; the tele- 
phone furnishes swift communi- 
cation for the nation, and they 
are alike in requiring a vast 
amount of unseen energy. 


AMb-RICAN TEM'PHONb AND TeI-PGRAPH CoMPANY 
AND A&SOCIA'I I'D CuMPANIbii 

BELL 

IN ITS SBMI-CBNTFNNIAL YEAR THE BBI L SYSTEM LOOKS FOR- 
WARU TO CON riNUEU PROGRESS IN TEI EPHOVE COMMUNICATION 



SYSTEM 



Going to Travel? 

Fhnn bf III iiifanii refw to tho aiNMun uf 

llari s*rN HAaiUhir 1 ««rT iiiontli *nu *li1 HihI 
many ■Muilni numri ittltraa and th« oiiinMitii i 
miiiiU nr k niiiiilH<r of IniirUU Aknm Irn 
Akllrokilk HLskiuttlilp Llutfk, ItnorU ukT M ntiU 

SAnJNG DATES IN EVERY ISSUE 

K orthrsiinTPnliiiMftof mir n>^MVWi> nlll pnli 
Hh tmtli iiioiiih thi RkllinR daiM for Kun)pi 
and iHhrr iiiuiitrliiM tfiHnibflr wlUl the datH of 
■pel tat touni nii( 1 rniiMn 

Harpers 

MACA^INI 


4. Em SM S.nt. Itaw Y«h, N Y 





The German-Amerkan Co- 
Operative Working Associa- 
tion for the Exchange of 
Patents seeks coflaboraton who would en- 
deavor to efiect the mtroduebon of apooved 
Gennan mvesboiM. Gewerberat Harttg, 
Brieg bei Bredau» Geimany. 


liARN WATCHWOtt 

A flue tnule eoiDiuandloR a 1004 aalarr aud jonr 
aeniM alwaya In damand or you cSB 
ateit in bnahwaa for youraeU At 

ItADUT n O Tn U T t 



Patent For Sede 

KKSLEGTINQSiqNALPOKlUlAOWATJI. Of mt 
i^ua to etUaaand>i»iianllkB Md^abpoii MBiotorUta. 
^la lnf>xn«Mra (■ opornM tha fiirtit r^s 


Factory For Sale or Lease 

•10,000 huya 10.000 mi ft. or $25 000 hm 71,000 
Ml. ri mio-Aory Vrlck balUUns Jna, ral^ttSS ft 
hiRh In henvy IwhiatrUI aon* of Nmrkt oeoRii 
iranamrtotkui dirart to SOO fL dork on PumIs 
R iver ICOO ft nllroed alAnv S-IB um emoee. 
4 arm land. lUnt SO mbU par aq ft 


— ■ 


oD« Inch thick eml the tool sms hslflaoh 
gtai*. The local length Is 80 Inchea. Not 
haring an oil lamp for teAing 1 uaed a 
frosted Masda electric lamp la ■ da can 
havijig a needle hole In one aide. 

*1 surted the figuring of ray mirror with 
a deep depreaalon In the center and three 
ronea surroumling It These later worked 
out into a byperbulDid. but thbi suconmbrd 
at laat, lhanka to the exceUent inilrurlionB 
in your book, f now have a mirror whUh, 
I think, deaervea a real mounting and 1 in 
trod to make thia aoon The total coet of 
the inetnunenl waa I12.S0" 

Mr Bentley writes that before attempting 
to make an eighNnch mirror he made a 
Bimple four Inch mirror of VlAlh inch plate 
glanL Thla, with ■ simple mounting, coat 
SS.92. The experience gained un this pre- 
liminary job proved invaluable on the large 
mirror 


New Method of CmoMmrdomimg 
AOoy StoeU 

A NEW nethod of pndiidng a very bard 
steel Ain on ohro^unl. alttwlanm tad 
manganese ateeU has been workad out by 
acientuts of the Krupp works at Esem. Ger 
many The meul to be ao treated la pr» 
Tided with an atmoapbere of nascent nitro- 
gen at a temperature under 1,100 d e g re es , 
Kahrenheti AIbwed to cool alowly, the 
steel actoslly absorbs some of the akrogen, 
whkh results In s raeanirable Inmaae la 
volume of the steel. It is rlatmed that tha 
process, whirh can be employed with the 
ordinary quenrMng mrtbods. prednoee steel 
which is eapecialty suitable fur msobiae 
parts working at high terapenture w h ere 
even superior alloy ateds frequently pwive 
to be inadequate for the work at handw— 
Science ^ensce 


The Heavens in December 

By Professor Henry Norris Russett^ Ph.D, 



At B Vi o rineb Umslwr 10 


NIGHT SKY: DECEMBER AND JANUARY 


The Ileavens 

O N our star map this month Castor Is 
conspiruoua high in the east along 
with Its neighbor Pollux Far above, and 
even hnghtrr, is CapeJIa while Proryon Is 
to the right and ■ little below Sinus is 
wot] Dp in the wiuthrs^l Betelgeuxe and 
Rigil, with the other stars of Orion, are 
above, and higher h Aldebaran Mars, a 
littlo to the westward, outshines them all 
but Sinus The southwestern sky is vet y 
dolt hut Pegasus and Andromeda enliven 
ilir west, and Perwus i4 above In ibe xcnlh 
(assinpria is high in the northeast, and 
Tygnus IS setting below llrss Minor and 
Draro are low in the north, and Ursa 
Major in the northeast and Hydra, 

just rising complete our list of consteQa- 
dona 

Thw Plaaota 

Mercury is a morning star tMs month and 
best vliuble about the I4th. when he is ap- 
parently farthcM from the wa and lisea at 
5 30 A M Venus is lust oomlng out aa a 
mfirnlng star, hut as she sets only half an 
hour after the sun she can ha aeen only 
with great difficulty Man,* although well 
past opposition, sliB dominates the evening 
sky He U la the western part of the skies 
and Is due south 8.30 pji. in the middle 
of the mutthf raaalnlag in sight nntfl after 


three in ihe morning. By the end of iha 
>rar lie is almoiit twice as far off aa ho 
was in October, but be is still a brlUunt 
olijeci, and well repays telescopic ohaerva- 
ilon 

Jupiter IS an evening star in Caprleornu^ 
seiung ti about 10 pji on the 1st and 8i30 
on the 31st. Saturn is a morning aur. 
rising about 5 30 A M On the 15th ha Is 
in conjunction with Mercury The two 
pianeU are hot one-thtrd of a degree apart, 
and iihould be oonspionoua just b^oro 
down. Draoui is in Pbces, and oones Into 
quadrature east of the sun, on the pith, so 
that he Is obtervahW in tbs evening Nep- 
tune Is in Leo, and can be seen (tdeeeop)- 
caHy) in the early mvniing. 

The moon it new at 1 ajs on tho Sth, In 
her first quarter at 2 AJi on tha 12th, full 
at 1 A u oa the 19ih, and In her last qnap 
ter at midnight en the 26ih as this day 
closea. She is nearest the earth on the 12lb, 
and farthest sff on the Sfilk, 

During the month ^ is fa eonJaaotloD 
whh Mercury on the 8rd, Satani on tbs 
4th, Venoa on the Sth, Jupiter oa the 10th, 
Uremia on the 12th, Mm on the ISih, 
Neptune on the 23rd and Satora agala oa 
the 31at 

At 10 AJI oa the 22Bd the soa reoefare 
Its greatest ■wtheni deoUnathm and *Srl»> 
ter oommenoes.* 
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Radio Notes 


A Tbeview and Commentary on the Progress in JTus Branch of 
Rapid Communication 

Condoelad bj Ofrin E. Dnniap, Jr. 



Captsln R. H* Raagor (left) And hl« Improved radli^>plcmrf apparotu* declcacd 
for Rending lOnRlmtlonR bKvree n New Yon end Limlon 


Sect Big Future for Radio 
ButineM 

RFftEAitrH «urk in radio tialurally 

go on in<]f6nitely accordiiig to Gt^orgo 
A ScoviUr fhiirman of the Merrhandii 
ing Commutre of the Amrricao Manufar 
turriv of Llectncal i^appUea 

* Hefinemeiitii luch aa we find makitig 
ihrtr appeal jncfl in llm autnmnhilQ held 
will no doobl follow m radio Rut it la 
Mfe to say that a few of the better re 
ceiTcm now on the market can hr Inuked 
upon by the purrhaur aa coming fairly 
iloae to a permanent invLatment* wid Mr 
SooviDr 

It la the opinion of radio offiriala that 
out of the appreximalily 4000000 seta in 
uae in the United Statra at leaat half of 
them are ao far behind modem dovrloii 
menta that there wiU be evident a great 
deaire on the part uf the public to replait 
the old aeta with new Thia meana a fii 
COTB potenln] market of tboae already ar 
qoainted with radio of abiut 2 000 000 
reeeivera Tn addition there will be ai 
leaat an equal number of people nut of the 
12000/)00 who own phnnographa who will 
purchaae radio aeu thia year >roni an 
oetimatcd volume of 500 000 000 dullara in 
1926 It m believed that it la tunnervatm 
to alale that 1927 will fthnw llie industry hav 
reached a figure extei ding bW 000 000 
dollati 


German Radio 

Radio broadcaating In ihr I mted State* 
ia two year* ahead of Luroptan develop 
tnent, aeoordlng to Gunter Doherainnky a 
dirnetor of the Central Germany Rruadeui 
ing aiation at Lupng, who recently viiited 
in tbu aonatry 

hare eununed many radio receivira 
and noted faotoriea and broadcaMing aia 
iMUta and am amaied at the progren you 
have made," Raid Mr Doberalnaky *Un 
qneabonably Europe hat much to learn 
hem Amenct in radio The American 
aaU tend toward greater aimpHclty and are 
ooniR^od by a ongle dial Your tela can 
be tvnod by a finger, while in Germany we 
most tone with both handa And in Ger 
many one moat pay equivalent to 2S0 dol 
Ian for a good aai 

“It la poaalbla to receive in Gennany 
Mb one tdM;, or even a rryatal aei, with 


fairly t«<ml reeuliB The atBUonii are iiearh> 
and there la little interfinnre A ciyatal 
HTt ran he bought for $1 'lO and a one 
Tube lut lor his dollars which will eiiabli 
)nu tu liMtn in on a ainglt ataiton Thnae 
who wmH to hear diatant alalu n<* must ha>» 
good MtH but the demand haa been hmilrd 
That H why high grade eet^ have net dc. 
vehped u rapidly in fiinpe aa in the 
I nilrd Suir^i (urope atill oarv the old 
faehioned horn for a loud*qieaker I he 
modern cone loudiipeakeT i« practically un 
known 

Ameruan and CermaQ Blatinns on fi 
naiKtd very differently aald Mr Ik her 
/milky Our Rtatiom have plenty of money 
at the preaent time but laik the clement of 
rnmp<titiun you have in the United Staiea 
In Certnany SI pcrcini uf the Block of the 
bruadi BHting slationB ih i wm d 1 y the gov 
eminent and 49 perrrnl by private Mock 
Imldtrii tviiy owner of a receiving ael 
pave SO rent* a month f r the pnvilegc of 
imlrning in Since there are nion than 
1000 000 receiving artn m Germany today 
till iiKome ia obMously large Of the total 
^um ihua iollrcltd 40 percent la devr ted to 
tfchnical work and building rf •lationv and 
60 percent la devoted to operating rsprnaca 
Ihirn M but one broadraating atation in 
* ich Ilf the large German citica au each ib 
will Bupplied with money an 1 In many 
laae* the atationa aupport fine orrhestraa 
ind large oprra companic* However wr 
lack the competition that ia preaent in the 
I nited SuKa and compelilion la neecaury 
to develop new ideaa and a high grade of 
entertainment in general 

One of the ncweit radio dcvelopmenta 
in Cermany la the railroad radiophone It 
m pfHihlc to pick up a telephone on a 
train and be connected with any telrpbnne 
in any part of Germany by radio The 
traveler enters a telephone booth in the 
dining car and taka for a number exactly 
aa be would nuke a local call in New ^ork 
The ronnectioD la ealablivhed very quickly 
and one can talk under ibeve oonditiona 
with perfect aal/af action A tram pawun 
ger can telephone aorosa Germaiqr fur about 
a dollar" 


Navy Inslolb Bf^KHowatt Station 

A MMO tranamiuer rated with an output 
of 80(000 watta, aald to be the largest vacu- 



Eveready’s exclusive 
Layerbilt construction 
makes this the most economical 
o/“B” batteries 




Improsement on top of im- 
provement has been the history 
of Lvercady Ridio Batteries 
Here, in the radically different 
I veready Layerbilt, is the “B * 
battery whitn tops them all 
The ability of this battery to 
pvt you unrivaled service and 
economy is due to its unique 
internal design Instead of the 
usual assembly of round cells, 
it 19 built of flat layers of 
current-producing materials 
pressed nrmly together I his 
construction makes use of the 
sp ices now wasted between the 
round type cells and a\oids the 
usual soldered wire connections 
Lveready Layerbilt is every 
inch a battery This exclusive 
Lveready Battery development 
packs more active chemicals m 
a given space and enables them 
to produce more current and 
give longer lift This H>a\y- 
Duty Evlrlady Laylkbii I 


Baitlry gives twice the ser- 
vice ol the smaller I ight-Duty 
batteries and greatl> reduces 
your “B” battery oper itingcost 

UbC Lvercady I ajcrbilts on 
an> set, and get not only this 
extra service, but also the great- 
est “B" power opciating econ- 
omy — the utmost m ‘ B” power 
dependability — D C (direct 
current) in its purest form, 
which IS so nccessar\ for pure 
tone quality 

ManufacturrJ and guarantfel by 
Vaiionai C \rbon Comvas^ Inc 
New York Sin 1 nneibco 

Canadun Naiunal Ca boo ( n Lin (t -d 
Tor to Onlai o 


Tueadav night means Fvervadv Hour — 
9 H M Lantern Standard I ime through 
the full jwing Btatioiia 


waAT \ t I or* 
wjAM / r V dim e 
UFFI B Uim 
\iM^W V r$trr 
I VI Ikdid Ipktm 
nr> BmPqI 
arjiF Pittrhtintk 
WIAI-Cl ICMHO/I 


WTAM tinr/ami 
Drtroit 
WTN C Mi mta 
woe Dmrmrn rl 


eVEREUa 

Radio Batteries 

•thtiy last hngn 
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Have 

continuous 

heating 

comfort 

and save Va 
of your fuel 

Y OU will be amazed at the change 
Hoffman No 2 Vacuum Valves 
make m a one pipe steam hcadng 
plant. You get heat in radiators as 
soon as drafts are turned on Kadi 
atori stay hot hours after fires arc 
banked. These valves rcvoludonixe 
steam heat because they keep out 
the Heat Thief— AIR. And in 
addition to providing this marked 
improvement in heating comfort* 
they save of your fud. 

Test a Single wive 

MAXB r twt on the redietor thet hae b e en 
the herdett to heat Change the venting 
valve to a HoHman No 2 Vacuum Valve 
Notice how quMpldy thu rsdUtor hesti 
Hour* after firai are banked at night 
observe that It littlU warm Then consider 
what would happen If every radiator was 
fictod with a 
man Vacuum 
Valve Yourocldi 
borhood heating 
andphimbing shop 
can suMly you 
with Homnan No 
2 Vacuum Valves 

Sign the coupon 


mgn tne coupon 
bekm for a book 
that explains 



clearly not only 
how Hoffman 
Vacuum Valves 
give greater com 
fort by keeping 
out air but why 
they also permit 
such a marked 
saving In fuel 


iOFFMAN 

Yacuvm 

TAnrES 

LOCKOUTTHE HCATTHIEF MR 


HOFFMAN SPECIALTY COMPANY INC 
Dete T 2 29 Wm 4fch N^rYerhCttr 


Th« how 1 octfopv hw •Man heif Sand ms rin 
b« kUpUKkioedw Door Aastan tin Ho^TU^ 


Cky . . Sms 



um tube instiUsUon in iha world has been 
I ut into pmtmn at the naval ra lio statM n 
at San Diepi California sccorditg to an 
a inounccDient by the RhJio Dinsioa &i 
r au of Steam Engineer ng Navy Depart 
met 1 The rqu pment was not designed for 
telephone use b t will be u^rd for ndio 
telegraph eommunirati n Mrasagea may Is 
sent St the rate f 100 wor Is s minute 
It was poinlel oil tint within a few 
yean the navy arc transmitten will probably 
be re) laced 1 y varuum lul e transn^ttera 
The transmiUer at Sau D « go m abt ut 
f ur times as p werful as any other vacuum 
tul e eel uaed I y U e F c leral Government 
au rding to th Navye radio engineeri It 
IS eatable f rilating a! out 80 uniea as 
much rleitrlc energy as he ordinary radio 
I hone hroa Icastir g itaiiun using 1 000 
watt<i l^ith this nodem installation the 
Navy Department will be able to commiin 
tatr lirecily with NSS Annapolia Mary 
Ian I with the Hawaiian Islan Is with Japan 
an 1 w ih the 1 attle fleet no matter where 
it IS rrvis ng oi the Parific 
Naval Lngincm say that the new staiinn 
w II in no way interfere with broadcast 
Itstenm 


Radio btalutlcs 

Thi- itat siical department of iiaUon 
WLAh rercnily announced the muha of a 
two-year sumy made f broa least ing in the 
UfUted Suies Fr m the lata uillected it 
was revealed that of tbo 1424 broadcaaling 
Btatwns Itaenscd by the G vermnent alnce 
Nfvember 1920 STO or 62 percent bsve 
ceased to function The two pnnripal ree 
sons for the diseonti nuance of bioadcaallDg 
sre nubility to firunce 45 percent, and 


service unaatlsfaotory aa compared with the 
Jaiger competing lUtiona 17 pereant 
The survey indioated that the potential 
audience of WEAF and a chain of 16 other 
■utiona u more than 15000000 However 
liscounting the potenUal audience by 75 
percent there remain 5750J)00 
A cpiratloniiaire waa dlstnbuied to 
WEAK s auditors and more ihsn 64 percent 
of th so addressed replied The answers 
ID heated that the average number of lis 
ten rs per set is five and that 62 perrent 
of the radio set owners own their homrs 
Pleasure ears are owned by 46 per eol 
pianos by 50 peroent phonographs by 74 
perrent and about 61 pereeni have elec 
tncjty for lighting ibeir homes 
The coverage of WEAfa network as 
compared to the continental United States 
shows that 59 S percent of the rrceiving 
e la m the country and 50 1 percent of the 
total populali n is in range of the New York 
irogranu radiated by the chain of trana 
m ttrr« Seventy five percent of the pet pie 
1 sten ng in live In cities and approiimately 
29 percent live on famu according to the 
survey It ii catimaied that WCAPa net 
spreads laiho rmenainment over 246 per 
cent of the farina In the United States 


Pawrer>4uppl^ UnlU 

Ramo atom are now handhng a variety 
of ehminaturs and A poworaop 
ply units which supply the detector plate 
voltage the proper amplifier plate voluge 
135 volts (or power amplifiers and in the 
rase of the A B-C" units voltage for light 
mg the tube filaments and for the gnd Iw 
The ABC amts generally are equipped 
with a tnckla charger usmg g relying 



Aflc. iirnr ■ nun wifWoi 



ofa» 

North Adamk 



ica field! of t^Arcdc quo tbatmf 
ficlaoe of cniii Adanoc ftmtuas 
looting and Jmricifing them la 
tbo perilou! and never ending 
dt^ ai the UoM Smtea Cm 
G naid C uy ew 

Shall fin and high oxnloibea, 
however often fill to blow the 
bogi from the aea, and vacmqgi 
an tbeo broadctsced by ndio to 
every ahlp whose course tiea 
through tba danger sooe 
Smooth power nafeiling de 
pcndilHlify over ioog penott tod 
uiidtt all oHiditions of eemoean 
qualmea demanded in the tadto 
battenea oaad In this daqgeroaa 
naval acmee 

Tha ka that Burgea. Battanca 
meet cboae lequinmenta mcom 
menda them to you lor your own 
nottviof act. 

qM o4itf Smgkmr 

Burobm Battbsy 
Company 

OmiAL Saus Omcti Cncaoo 



BUR6ESS 

RADIO BATTERIES 


SOME OF THE PROFIT 
SHOULD BE YOURSI 

scioto batubt ounGnt 

today hisBihoelarweik.naaAnewmh 

THB ADAMS a aAlUUI OOb 

MhandElaeAM. CefnwhnaOhia 
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Aa InteMtlBC 40-malcr Imunilltcr wlik power of 60 wotu and eq nipp od witli 
Ewopeu tnm tabfw Waher ( von Braodi It eren holilliic oae of ihm Bdm 
tuif tabea and a ataodard 250 watt tube for coatpariaon 


tube wbich kerp^ the atnnge A bat cry 
fully charged at all tlmea A number nf 
tkwe uutnimmu are provi led wl h an a to 
mat 0 relay wh rh funrt o a whra the A** 
fllamei t aw irh 1b t r ed on When he 
switch B snapped to the "off** position the 
r lay auto nat cally d sconnortB all p wer 
aep^y un ts from the ntr rer an J pla cs 
the storage bamry on rl arge T1 n auio 
mads relay awi 1 es are al4o marke I sep- 
arately BO tl at n 1 0 set o«nen a nstall 
them on the r present equ pme t 

The operat on of tl e power a pply nn t 
IS eapla ed aa f 11 ws C rent flowa 
through the tncUe-cl arg r tramf rmer sup 
ply ng corrmt for il e filament f tl e reel 
fier I be and at the aame t me current for 
tl e plate of tho tube There a then ava 1 
able at U e "A ba lery leads ad e t c r 
rent of about iS ampere at a p ten al of 6 

ToltB 

IKlen tie at rage A battery a n 
necled to tl e Ics la t s placed n I a gc 
iWbcn go ng away (or an ex en led t □ c 
I m off the 110-roJt supply list a Jou 
nect tl e plug fn m the 1 ght socket ) 

Aa Boon aa the owner dca res to use the 
xadw the filament awitcl a t rned to tl e 
on pea t on and a small relay opera ea 
which antomaucally d aconne a the A** 
battery from the charger alula off the r 
t fier tube and hgl ta tl e fiUmenu of I e 
1X213 foil ware recilfer bea dea fur d 
lug the tube with plate voltage When this 


crura there u from 90 to 13o t I a on tap 
for tl e d tenor and an pi fiera ( battery 
vnluge a also prov le 1 at th a t n e 

Gillen he o| era or a though u ng the 
set I I ma the filament aw I to ih ff 

poa on d aoonneot ng tie LX 213 Tie 

re f er t be then u 1 ghtfMl an 1 tl e A 
bat ery la again put on cl arge 
No cl ange n the wlr ng of the rrce ver 
• I rceaaary when a current a pply lev e 
a em| loyrd Tl e c ne t ona are a le t 
b nd ng puala tl e same man er hat bat 
ter ea arc attached to the act 


Fifteen I lerasea for Reeeiirch 

FIptesn 1 e aea to opera e radio trans- 
mit ora 1 ave 1 een sue 1 t tl Ce eral 
Ueotric Gimpany by the Depar roent of 
Commerce so tl at the resear h eng neera of 
I t company may make a c mprehetis re 
nqu ry I o he try te ea of the ether 

Rarely are n re than a x tranan ttera on 
tl a a r at the aa no me on the rad o res 
e va n at bou I b I enectady The wave- 
1 ngtha are a far apart that iley do not 
encroach upon ea h o 1 cr and furtl rrmore 
all of tl e tranam lera are oon roll H by 
cryatal quar i wh cl bol U them on the 
exa t wavelengll thus preren og ii terfer 
en e 

Tl a licena a are fur the f How ng eta 
tons and warelengtha 2XAW 3 to 20 
meten 2X0 2XAF and 2XAD 10 to SO 




Non-Skid Hi-Type 

For Track Protecnon 


H IOH profile Jerffe rubber volnme long weenng compound, 
and efficient non gkid tread combine to make the Fireetcm 
Non Skid Hi-Type tire ideal for truck protection at low ooet oo 
ksng continnous hauls. 

Equip your truck now with Non Skid Hl-T3rpe Tiree and 
have greater safety and tract on with econ om y thia winter 8 os 
tho neareat Firestone dealer today 


MOST MILES PER DOLLAR 

Ttreatone 


AMRRICAWS SHOULD PRODUCE THEIR OWN RUBBER 





^ ^ _LTM Ap.' " 

k • l-ab Bb ■ 

^ leea A«rM 4 b 

DRAl^N^ INSTRUMENTS 


onatd R he Tpe 
C u • 


Ma o da On P un ■ sa a « ( p« 

Ch w han I cp ^ C u • 

PULnrmiin MWocMSml HiwTMhCly 


chemists' 


OorNawCatalaaef 
Lahormtory ApparatoM mtd 


KA 


C« a w L be ■ d 
1 aiid Ya 


o le 


A to 

. We a e p* 




Manufacturers Attention 

lOR BAIT ATTBArTIVK T3Y SCALK 
Nhnabref h OsoeaPamt B » 117 
Nble yacrksAUMj Kap 

a a s n II 8 Nowpo t B 1 
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Luxurious voyages— 

^^with aU ■bore tnpi— loclud- 
tflg hotel AGooaimodaitoiii, reilwaf 
JourneTt, motor aod launch tnpe, 
toduM ia tht pnee fou fMijr for 
foar ticket to 
CUBA Haraiia 

JAMAICA Port Antonio, Klaf 

PANAMA CANAL ZONE Orta 
tobal 

OMTA RICA Art i Bam 

COLOMBIA Cnrtanoiin Pnnrtn 
OnIriMfihIa Baaia Marta 


GUATBMALA^Poma Bwieo, 

G wtoaala Qtf 
BRITISH HONDURAS, BalHo 
SPANISH HONDURAS Paa na 
Oortaa Paarto taarilla. TMa 

Calm, sapphire seaat 
temperature ’round M 
degi^t and the pleas- 
ure of vleltlnft new 
peopIes,newlands,where 
graceful palms a:^ the 
perfume of Cape Jasmine 
make you forget north- 
ern winters. 

Plan jrour winter vaca- 
tion nowl On a Great 
White Fleet Shlfh You 
will enjoy the fine per- 
sonal service which 
makes every pas$«nger 
a suest, and luzurlws 
beds, ezcellent food and 
the Joy of living In a 
spacious outside room 
will all contribute to- 
ward makingyour cruise 
pleasurable. 

Twice every week In the 

S ir Great White Fleet 
IpssaU from New York 
and New Orleans to the 
tropic fairylands that en- 
circle the Caribbean. 
Cruises last from 11 to 
24 days according to the 
route selected. Make 
your reservations early, 
for travel southward is 
going to be unusually 
heavy this year. 

rHM iW aiwtntMl bmUm amS 


DNITU) FRUIT COMPANY 




r AA PhalM 

Thb pl>wood rrrHvtng which wan diRplarod at the radio exhtbitloa at Loo- 
don’s famous Olvmpla, wngfas on^ an much as a wedding ring, ll easily 6ta 
Into the pabn of the hand Fxcelleni receplicm ■■ obtained from local slatloas 


mrieni, 2Xlf 2Xk and 2XAC 50 to 150 
mitpn 2XAK snd 2XA/ 100 to 200 
meUiB, 2XAi* (50 kilowstti) 380 metert 
2\AII 1 (XK) lu 4000 uictrrB 2X1 gc-orrsl 
rif frimentsl liren^ 2XAVf 110 mett-rs 
2XAr 110 mt Irr^ The fifteenth llccnnc i-* 
for bmsdcahting purpieoc^ and il it 
kntmn lo the bnakohi IiRitneTB It w 
^ licence 1 tu uj f rate on 379 5 mcti r- 

Station 2XAF la now Icing uani on 32 79 
nuirrs ftr rtlay to Luropr South Afnca 
and Australia 

702,000 Recrivera in New York 

An analyaia male ly ihe minagement rf 
Htatun AF is the basii of an csiimatt 
that in the teirilunet covered by sislioii 
in the ciiini bstrd here radio acts are dn 
trihuled ■■ follows New York 702000 
Rttfin 3B0 000 Hhiladelpliii 265 000 
^iashington 166 000 RuffaU 125000 
Pittsburgh 208 000 ( IcvtUnd 172000 

Ih trull 224000 Cimlunati 187 000, CJii 
(ago 3W.OOO St 1,ouiH 116000 Minni 
apoliB 73 000 and Davenport 88000 nuk 
ing a total of 3090000 Based upon tbese 
figurea it i«< bibevcd that there are approu 
malrly 5 200 000 receiving seta on ihe United 
Slates 

Volume of Mail 

VfaiL fnm radii ftnn diarLd through 
station WI Al" s network not including 
communiratioim sent direct In the sponsrra 
f prngrama alu hh tin f dluwing monthly 
svirogr for larh client dunng 1925, Janu 
at) 2343 February 3 418 March 2894 
Apiil 2U9 j May 1315 June S70 July 
599 Augiiat 43 1 Septemlnr 630 October 
I 655 Novf mb* r 1 236 December 1 907 
Hit hcsvipst mail ts r*H:rived frim Octoler 
I May inclusive 

Llam-Shaped Loudapeakera 

SE\rnAi manufailurcn of the cmclypc 
lfud*«peaker ire building tht instnimentt in 
the Rhape i>f a dam shell instiad of a disk 
Tliiry place the apes at the 1 iwer part of the 
fare instead of in the centir as in tbs cma 
of disk loudspcakera The designers con 
tend that the new ahspe gives sll frequen 
rirs s hfttir ihsDce In reproduce truly 
Tile fronts of many of the new cone loud 
spiuktrs art decorated with landscape 
j Biniinga sailing dnps and vinous other 
designs 

Kochargrable “B” Battcrka 

Re(HAIheari» dry^^ll U’ bslterles have 
now been placnl on the market II m inn 
tended that this type of battery has an 
original life os long as the ordinary *B* 
battery, but ran be recharged ds or sight 
tunes ot the coot of approiimatcly 1% csiits 


for each charge Thtse batteriea can be 
charged on alternating current from any 
standard B ballrry charger or chemual 
rctlifier Where dirett current u available 
a rectifier la not retjuired 

Trickle Chargers 

TiurKLi chargtra an muih m evident r 
at the radio shows this year One maou 
faefUrer said tliat hf. sold more than 200 000 
of th(sr dfvicea last season and that tht 
demand is i^reatir ihia year Tlie tntkli 
bargti IS a dcvtie whiih tore CAnnetled 
to the A stoiagc battery instead of oper 
dting jntermitu fitly at ■ high rate funcliona 
continuously at a low rate autnmaiitally 
keeping the bitlt ry fully ihirgtd In real 
ity It (onvertB tht A storage battery into 
a power unit Trickle chsrgcra are noise 
leas in Opel alien and the current cooHump 
lion is estimated to hr approximately half 
a cent per liour tf reception 

Majority of btatioiu Located 
Here 

romiiMiNf upon ihr growth of the radio 
induMry as nfletted by experts Dr Julius 
Klein director of the Bureau of foreign 
and Domc^uic Commerce of the Umted 
Suirs pt inted nut that the majority of the 
worlds broadcasting slalions arc located in 
this country and that the peoples speaking 
the English language are leading all others 
ID the devrlopmenl of radio 

Fxpnrts of radio equipment from the 
United States during the lost five years have 
been valued in round numbers at 1000000 
3000 000 3 500 000 6 000000 and 10000000 
dollars for the respective yrir^" said Dr 
Klein Reports from all parts of the world 
give constantly Increasing intimates of the 
number of recei ing sets in u|ieratwn and 
new broadtasling statinns are opening every 
month Steadily the legal bamers to ra<fao 
levelopment all over the world arc befaig 
withdrawn and new countries are entering 
the field 

The United Slates hot more than three 
fifths of the world’s BUUona In the namber 
of sets per 1 000 population the United 
Sutes leads with 46 3 seta, followed m order 
by ibe United Kingdom with 856 Sweden 
with 803 and the Union of South Africa 
with 267” 

Tube ReBcUvaton 

TursB are several varunn tube reactivt 
tors on the market this season, prompted by 
the fact that detectors ai^ ampUfiera grad 
uaRy W ihelr efiincB c y bfcaaae ihe active 
material on the filamenta is gradually con* 
fumed Maoufactnren of theae donoes uy 
that nine out of lea tubea ready for dia> 
{Comutuud M page 463) 



Buy 

Christmas 

Seals 

and help us to 
keep you 
healthy 



THi nationau rrATF ANn 

lOCAl TDIIFRC.ULmi4 AIMWIATIONI 


OP IHF 1 NITID STATES 


\ AGENTS 500^0 PROFIT 

. OUARANTESO BOLD LEAP LBTTBStB 


UNIHOl eliamloAlly serfSot feod ntor tnaliiwBl 
> ujBw gsmpkM CM eoTT^ nuthodl of Usa to Bnl 
Sm M noHA ***'^"”* lutHTsiadlB stsssraEwtt 

MMh Co J«M*atp.N J.U a A 



MAILING LISTS 

Anrwlim and sap Mntf HtfMbtA 
CatalosiM and pries Ust fras 
NATIONAL LWT COiiPANY 
Dept ■ A Na«a«fc,NJ 



—RBOyul>0»,^B>pLCOT 

INV E NTION S 


BECOME A FOOT OORRECnOMBT 


to saim tsnaa for Hoa aa s a 
no fAiar aapM aaafid, i 
MTOcy or jg^flftins WWa 


gSBSj^ to 
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The time for presents 

Why not a subscription to Scieiit ( An i 


There is no greater compliment you could 
pay to your rehtive or your friend than a year 
of reading “The Magazine of Today and Tomor 
row ” It IS a tnbute to his intelligenc'* and his 
breadth of vision 

Nothing you can give him will afford him 
greater pleasure — or benefit A whole year of 
reading the Seientiln. AnRiieui a whole year of 
seeing the marvels of science unfold month by 
month before his eyes, twelve months of true 
stones more fascinating than fiction 


Subsenbe for him now and you are in time 
for him to receive it as a Christmas present — i 
present that will be more and more weleome 
each of the twelve times it arrives 

Just at Christmas he will receive his New 
Year’s number and a card from the publishers 
telling him of your gift 

To start him off with the January number 
use this coupon now 
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Which /« Bc9t ? 

To buy a RubttutiAl Slawart f ence ft*** 
the brnrfti of iti guardtiifl protection in 
preventing petty theft and oHer clepre 
dalHHit about your fjM-lory or pay at mui h 
or more through loMe* ai^ itill lia^r n dh 
iDg f( r your outlay excq I a rt nlinuance 
of thit annoyance and rxpenK 

Wide choica of dnigna of Iron hence or 
Quulink Fence galvanized after weaving 
■llowi the ealerhon of jual whet nuti your 


Lei at qiiole yoa on your requircaenli 

Tn SnvAn teoii Wo m Cdhpjjit 

Ml mrnt n mam oimimi «Ma 
**ne lUTt OeM fcM 


i);'" 

. ti. ■■ ■■■ n . 


Valuable Patent For sale 

Hot Wmtor lacobotor 

Hen li A device chat fille • long felt wont 
ECcMAt in operation and thcap to manufac 
torew A rare ebance for inveetor Patent No 
lASMU AddrcMFORTlNAlOGIOMMI 
97 WaloDtt St, Pawtu^, K L 




PATENTS 

TRADEMARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATFNT ATTORNEYS 

Anaeteiidnu iN^wulitlwSdfnidc Aatilm 

SCtENTTPlC AMER BLDO 

24 20 Wnt 40th Si NYC 
qriFNTinC AMFK BLDO Wuhlncn n D C 
TOWUl BUlLOrNO CfalcaM HI 

HOBART BUIl DING - VrmncUco Cal 

VAN NUYS BUILDINO « Lot Anaaln Cal 

Booha and liihe^ailnn onPauma 
and Trada Uatha by Raduaac 

I AU I 


card oan be made to give many moaihe of 
■nvice by the proena of reacfJvatioB 

The eyitcni la explained aa lollowa At 
the filament rraiaeinn of rlecirona becomes 
Ina and Irtia the tube a ability to detect and 
amplify diminiahre and the quality of recep 
lion fall^ off in pruportirn New tubce 
aJiould poaaeea high filament emiaaioii, but 
thia constantly deerraaea aiiording to the 
amount of nne nr abuat, to which they an. 
aubjcilcd In the Radiolron type ol tube, 
the filament ia of tungaten coated and com 
bincd with thonum The filament va guive 
only whin there la a layer cC thonoin on 
the aurfoce The oondition of the thorium 
coat govrma the amount of filament emit 
ajon 

Operaung a receiver at ton high a fUa 
ment voltage quickly deatruya the coating 
1 he result la rapid deterioration of the 
lube and even at normal voltage, the fila 
ineni'a effiiiincy gradually decreaaea through 
ciHitinuoua u«te 

It i< pointed out that a ihonunKoated 
filament tube ahould not be discarded or 
ronaiderrd **deacr aa long u the tube 
hgfata limply because il fail, to givo the 
required results Inside each filament there 
IS a conaiderablr amount of thorium and by 
applying ibe reactivating pioreas thia mate- 
rial can be attracted to the aurfaoe of the 
filament, rettoriiig the efioicney of the tube 


Compaag Slatlona Kept Biuj 
Radio oompaaa atatitina along the Amen 
can ooaal are becoming more and laora ijB 
portant to navigation During the perio d 
of one month, tbe navy compaM aiaddlia 
fumiahed 19962 bearings of whirh 1,969 
were for naval and 1796S were for mer 
chant ahipa ( ape Hatteraa la generally 
the buaieat station 


Railroad Radio 

LlfClNUciB working on the development of 
radio apparatus for trains report that they 
have a Bumber of obaladea with which to 
contend Bad reception spota are notioed 
when the tram la ib the vidmty of stedl 
bridges Tarnisls alto cause liouUe There 
» a percepuble roar in the budapeakert 
while the train la in motioii. but Bloat of 
this disturbance has been eliminated by 
mounting tbe radio act on t rubber bate to 
prevent mechanical yibraiiona from creatlag 
micropbnnic nolaea lu the radb circuit 
The American Railway Ataonaimn la 
mgiBg ita membera to encourage and ooop- 


emto with manufaMvecB la dwdopfaig mii- 
ple and reliable radbpbone appanioa for 
uas In praetical road aervloe to eaabla bmr 
at both eada of bng freight traina to main 
lain conatant coaununlcadon 


Why WGY Fadea 

Why do the radio programa of WGY, 
Schenertady, wax and wane in the ether 
aroBnd New York? When aaked to account 
for tbe fading, Harry Sadenwater engmerr 
in charge of the technical operationa of the 
Btauon said, *1 am about coavuiced ibat 
the Hndaod River la reaponiible for the 
swinging signals It aecoM to mo that tbs 
waves travel more easily abng the water 
and perhapa faster than over the land Tbe 
differences in tbe speed of tbe wavea over 
the land and water, and posaibly aw inter 
acUon between the two may cause the fad 


The Clrcnit 
Aif outstanding feature of the National 
Radio Exbbition held at Olympia England, 
was the '*N** circuit invented by Sir Oiivrr 
Lodge It la aaid to ropreaent tha last word 
in aimplinty There Is one tuning con 
denser and a filament control Once these 
arc adjosied an ordinary anap switch turns 
the receiver on or off The set is desgned 
not to radute 


Britlah Favor Cryatal Seta 
Tufhje are 1800000 radio set owners In 
Fngbnd according to Ibe number of receiv 
mg licenses that have been issued There 
are 20 broadoastiDg stations in the British 
Isles and 66 percent of tbe bvtenen use 
crystal-detector sets It is reported that tbe 
most powerful sution at Daventry can be 
heard 200 miles away on a crystal set 


PowarfnI Ganaratora 
Thb large motor generator uiuta whioh 
supply tbe current to light tbe filaments of 
the tranonutung tubea of station WJZ, 
Bound Brook New Jersey deliver an output 
Buiclent to light the tubes of ail tbe re- 
ceiving seta In New York City sunaluneoua 
ly according to engineers ol tbe station 


A Radio Voire for Urofnay 
A NEW one-kilewau transminer which haa 
been ordered for instailatlon at Monlevidao, 
will aerve aa the official broadcaaUng suuon 
of tbe Uruguayan CovsnuBenl. 




FORT 

SHELBY 

Lafiayatta Dlvd ac Rest Sc, 

DETROIT 


Lcii than 5 mimuaa waBt from 
tvholeaalci retail, finaneUU 
and theatrical centerg 


The aeasoned traveler thmk« al 
ways of the Fort Shelby in con 
nccQoQ with Detroit He knows 
that there he can be sure of a 
quiet, comfortable room at a rea 
axiable price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shelby has the only 
Servidor equipment m Detroit 
Thu feature protects you from 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient 

Rates $2 50 up Servidor serv^ 
ice Fort Shelby Garage dose by 


W O McKay Asnsunt Sccrcury 
Sfth E Frymire Manager 



INVENTORS 

ItoJsU, gxpiwliuaaUI wnrfei labM^vtaa bus 
Ariffiaiufiima » r<vs upnnims 


nt m laa a wua a _ m jMwr_SL.jwwT^s 

E iKn ^emU i t ij M »fa U rn 





rSTTOT 


DlOnOVAJtT 09 AVlATIOIf Bf Mon 


CAMER A CT AFT 
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A department devoted to the presentation of nsefnl ideas wherein will 
be found material of practical value for those 
who are mechanically uclloed 


Conducted by A P Peck 


▼hh thb iNBe, we latrodiice m new depsrtBMnt to oar readers. la 14 
we wsat to prsarat practlral luata aad kinks, foratalas and processes 
aad wars od dotag tUaps Ikst are arw, nansaal or of partiealar 
valoe To wak e Ikls de p ai tnnwit of the grsa i ast valae lo aU, we 
Invite oar raadm to conirlboic Read Ike Items la the coloanis 
below and tkea tty to help yoar fellow readers by sending fat sosse 
audfrial tkat joa tkfnk wlH be of gearral interest We will pay for 
all artleles tkat are aceepted Rejected hems will be ret ar aed promptF 
b when stamps are eaelosed The saeeess of this departamat de- 
pssids on roB Let as know wkat 70a thlak of h aad be sare to do 
Tear part by saa tri batlng If yea eaa saggret any way la wblck these 
eolaBsas eaa be Impr oved, do not bOshate to do so 


For the Amateur Photopnpher 

H ave you ewr seen a saga IhsI suted 
that 61ms kft ap to ten o clock la the 
taomlai will be ddlvwed by 6ve 0 dodi m 
lbs eftenawB? Seemg lfaia» did yes ever 
wsadsr hew It was possible lo scooniplish 
tin work that Is entsUad la developmg 
drylBg sad pnntliif la such a short tlme^ 
Tin answer u that esrsfoDy designed ippa 
ratss and a weD pUmiod sywon speed op 
the worii While the mscfaiaery nssd la 
these large photograph dnishiag plants u 
far beyond the smsteur pfaotog^ber and 
wesld be of Utile beiM£t to him if ho sboold 
be sUs to get U still some of the method 
leal proeewes flowed in the wholesale 6n 
Isiinig work nuy be copied with benefit 
One of the simplest forms of pnntiag 
arrsegsnsnta that will be found aoiuble for 
lbs msiontr of amatenr work la illostrsted 
ID these oolnsuM It 00 ns sis of a wooden 
boi aboat two feet square fiUsd with s 
sheU H shown and painted black mndc 
Three tnya one for developer one for 
washing water end one for faypo are plsoed 
U the lower section Filou from which 
prints are lo be made as well as vanoos 
gndea of priatlng paper of the ooirect sin 


are piled np on the shelf as shown at A 
Above and to the rear of the center of the 
box, an dectno light snl shade are hung 
as In 0 The bulb should he rated it about 

40 walls 

It win be found that the shadow cast by 
the box will be dark enough for the loading 
of the prinlmg frame The aamc conditMu 
aleo bolds tme with the locstioa of the 
vanooa trays Since the reserve paper is 
placed face down on the dielf tbeio u no 
danger of iiv bcuig light stmefc in fact 
the shadow also prevenia this 

A watch hung on the edge of the box 
wiU serve to determine the timing of ex 
posnre and development In pramire. this 
pnnung arrangement la used as follows 

A film and the required grade of paper 
are placed In the framn which la then laid 
gUsi aide up on the top of the bos under 
the light ^en the proper exposure rime 
has elapsed which mnaC be determined by 
experUn^ the frame is returned to the 
sh^w of the box and the paper u re- 
moved Before starting lo develop the pusl 
the frame is reloaded and returned to the 
top of the box The paper is at once placed 
in the developer If (be power of the hghl 













461 


SCIENTIFIC AMERICAN 


DKmfD. t«B6 



Move 

Your New York 
Office to the 
Scientific 
American 
Building 

A new 16-story 
building — the Scien- 
tific Amcncan Build- 
ing — has been erected 
on one of the most 
desirable office sites 
in the United States — 
at 24 West 40th Street, 

New York City 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway Across the 
street lies Bryant Park and the New York Public 
Library It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station 

Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies 

Should you be con- 
■ sidcnng offices in New 

I kW ‘ ^ I York City by all 

I — I V- Tios' ' j* * I means investigate 

^ attrac- 

Pr Pj|r1 % tive building — acces- 

I ^ distinguished, 

■ i| desirable — and at 

j . ji rents which are 

Ir • ' " i ^ * reasonable 
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M East 42iid Street 
367 Madteon Avenue 
NEW YORK 
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la onmot thu sjrsiMii can quickly be worked 
out to a point when tba lime of ezpoaura 
will about equal that of darelopmeni aad 
placing in the fixing bath Then ibe work 
can be earned on unoothly and rapidly 
Of course varu is thickjiesaes of oegalivM 
will tend to orerhalanre the system but 
|rop«.r attrnti n t the developer the light 
ig and the grade of paper use I will tend 
to ktep the mrih d working properly 


A Mechaniral Telephone 

T HF fact tliat sounJ wavu can taoae a 
m. lid body to vibi iti. an I tranim i iheK 
vil rail m tbrt ugh ol il> muH u o t new 
Mtiy f on in our toy layv have used 
mull n Cl hiucal lelepb nrs conuBUng of 
two disphrsgns connecte 1 togeiler by 
etna of a atr ng hunt auri ruing 
ihr tl at aeri lu xpenm lal work baa rc 
V alcd a meih 1 whereby the ume principle 
il at auir 1 n r I y telc| li i rv to w rk ran 

I ptl It lb cniBlricl I fa trieph ne 

ll at w 11 perils ver com|ara|ivp|y lung 
Jistanc 1 

After try ng var uw tyt ea of diaphragma 
f r tl a i urp ae the writer hit i) n tie i lea 

f ub 1 g p r ulk Inv atigal n ah we 1 

that this matcnal must be as pur aa ob 
I I ulle A mill iro f c linn ai 1 ailk iv 
t at all aaliafa 1 ry an I tb r material^ 
rc far inferior With two well made Ua 
1 1 ragms c i airucird aa Irla le I I el w and 
a 1 gl tly atretcl ed c nneulng wire w th no 
b«n^ or turns in it the writer haa came I 
I c nmuni ation ver a livtance of ap 
I E at ly tw mlica With a right angle 


bend in the wire good rasnita w«m nhulneif 
at one quarter of t mile Hie snltoa of soeh 
a syatem in oampa and laolaiod diatriats la 
obvtoua aa the line hna do pparetuig eoM 
and a low upkeep [Ona of the edUm ef 
the Scientific American boih a telephone 
■inular to thia one and found it satbdaotofy 
when uSel over a dintance of 58% feel 
I n loubtedly the rrauha will vary greatty 
accorbng to the nulerlah naed and the 
rare with which the inalidlatMHi ia made-* 
The > htor 1 

The conatrnctHn of the diaphragm wfawh 
la to be oamed out in duplicate aboohl be 
done carefully following the detalla given 
In the itloatration repnidiioed in these ool 
umns On the frame made of aoft wood 
four boles diiroeincally oppoaiio are dnlled 
half way through aa shown at D Two 
purrs (d heavy copper wire are beM at 
their rn Is and inserted in these boles The 
eilk coier is then tacked over the frame 
iiretching it lightly but dnving the large 
rurncr tacks only fmrt way into tho wood 
A piece of humi^ 20 cjpprr wire is then 
placed loosely around these corner taoks 
allowi g enough ilark f r the wire to lake 
the form ehiwn at B when the staging if 
[laitd The corner tacks are then driven 
home 

The I nt step is to turn the frame over 
an] tack two tminrh strips of number 1 
lamp wicking in place aa shown at C Tho 
silk IS DOW perforate] at right places and 
staging or heavy shoe string is threaded 
through the bolts and an und the lamp wick 
and the wire on the face of the diaphragm 
It is thin ucd in place aa at C. If the 
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daA aOowtd ia tb* front Hfitm U comet 
lb* auclns W polled tout, the dlk rar- 
faee nUl be oe ugbr m a dnio beed end 
in b|qpl enodlUon for the purpoea for vrbich 
it b intended. Hie (now H eboiJd ooir 
be eBre we d to the front of the duphrifm 
wqbprt 

After the proteetmg boi. A, u nude, 
dlewing a depth of four inebai, the line 
wire ta brongbt thronifa the wall, being 
^uefol that it does not touch the nda of 
Ibe bole, end w futened to the interMciion 
of the urioke. It li then ■tracbed uui to 
tib Am inenlilnr end this Ugbtneei u pro 
ewed throQghoirt the Hm Rememher that 
rigbi^anglo bendi in the win will reduce 
du effeonve length orer which oommunict 
ties can be oarned oa While copper wire 
ie to be preferred, soft iron wire can be 
need to reduce the ooet Stranded wire le 
feand beet 

For calling, the heavy wire G piroiad m 
the dde of the boi. Is ahikea violenily 
agalntt the line wire ciueing both du 
phragme to give forth a loud rattle 
The two photographs in the sccompanying 
lUnscrtdon shew one of the lelephaiKi that 
the writer bnilt and used with the results 
mentioned shove 

CoRirtbMiad by Tud Gakvoi 
[Lutor's Nora This contribution puu 
forth a pretty problem in aoousbcs and in 
the transmisalon of meohanioal Tibrationa 
along a matallie wire As the antbor points 
out, the uateilal used in the oonsuuctum 



A cradtod window pane U dangerous, as the pleece may fall onl of the frame. 
Here Is ■ way to prevent soHi a happening 


net ihonU he ti^taoed suflciently to hold 
the broken pieaes of glass in posiboa If 
the hole IB the glaas is ooBparaUrely large 
the leather wssh^ should be becked up by 
two metal washcfi, om under the bead cl 
the machine Hrcw and the other under the 
not os shown 

If DO leather wasbeia are at hand they 
can eenly be cut from a scrap of leather 
or the udc of an old cutoff shoe For the 
soke of ncstnne, they should be out round 
The bole in the center should be cut )Qst 
large enough to slip over the machine screw 
to be used 


Prgggr vl ng thn Storage Batterr 

T he storage battery In the eleccrkal 
radio or physici cipcnmental laboratory 
is one of the itrnu that doea not rrf.efve as 
much alicnuon u it ehould, end u a con 
oeipjenoe it u the one acceseory that la 
liable to go wrong jut at the time that It 
li moot n^ed If however the following 
suggesliou are heeded^ the battery may be 
expected to deliver the best posuble mulls 
at all timea. 

Absolute cleanhneai should be observed in 
the care of storage batterlea of the lead 
plate type If moisture and dost are albved 
to coTlect on the topa of the lells the resolt 
will often be that the terminals will be con 
nected ihrongh ■ rather high reuatsnee (the 
dampness and dut) and the bsitery will m 
a short time, be toully discharged Thia 


of the dupbragm enters largely into the 
pTopoMtiofi It would seem that a senet 
^ experiments along this line would be in 
tanady Intoretung and there is a poa<ibiJiiy 
of Improving the reeolts If any of our 
rrodets in using one of these merhsoicel 
lelepbonea, finds soy noteworthy results wo 
wlU be gl^ to hear nf tbcni In ■ letter to 
the editor, the author suggeeti that the find 
ingi with the eilk diaphragm may be ap- 
plied to radio loudspeakers Why not try 
It and lat ua bear of the reeulu^l 


WJ 


Broken Window Repair 
^HEN a pane of glaM cracke and there 
la not time or the faclUuee to install 
a new one. the following kink will come in 
handy. Wlied a window is broken by reason 
of a blow, theta are usually eevenl cracks 
fannad, rgdiatlng fran the point where the 
pfwaure was appUed EaaminatioD will 
thaw that there b probably a mall bole at 
iSac Lsteteaetloa of theee eracks hut if such 
U Mt iba case, a hob can he mode, and 
vada with oefety if care b takan 
Hegardleaa of how the bob b obtained 
tt b aeoenary to the on ol thii repair 
itaab Tha odf nifMm aro a enaU na- 
<Atee aarsw, \m laatfaw wwhan and a ant 
to At the aavew As ohowu in the filitttm 
tbe» fke m t i h wi b plaead no iM 

amir, IH btiw b ptohad thnuA the hab 
b tha AM, ilto vte waAor b pot ew 
the aomr akd tha ant b apag hoM Tito 


lunditiun IS often hastrupil by carelessness 
when adding waler to the cells While this 
water is or (ihould be distilled a londuil 
ing path is formed when the water mixea 
with dust on the top of the battery 

When It is noticed that the hsiicry looks 
gnmy m listen a clean cloth with ordinary 
hous^ld amnioma water and osrcfuUy wipe 
off the tope of the celb Work around the 
ttriDinab and under the connecting strips 

Storage battery temlnale should never be 
allowed to become corroded When the 
bluish or greenish Ungtd mass appears He 
Doting that Goiyonon la at work remove it 
with a knife blade or almilar tool When 
the metal has been ecraped bright at each 
terminal, cost it with vaseline or other 
heavy gretM Hus will delay the action of 
oorroeion 

ThcK together with the usual precauiions 
of regular rhorglnf and addition of water, 
will be of great aealsUnoe to the battery 
and will probug its bfe 


Loogenlng Stubborn Stoppm 
\^HhN g stopper in a bottle bo- 
VV ooDue tftnek, do not try to fbee it, 
os you Witt bd tpt to bnph the bottb 
Inet^ Agfat a yUih, Up tlw holUe shgiitly 
and tin Sum to the 

nook MtoM Un betUe so that no one 
port el lha gjtto wtR get too hot and crock 
The halt of the ttotoh wfll eKpsfid Uie gbto 
of Um neflb and to looisa Urn stopper 



Dorris uses DAYTONS 


For Weelern Dielribntor 
TIm Kar Bniniwr Slrsl f sil* 
ina f • of Lm Is the 

viirls«lT« MsnsfMtarvr anil 
Sutrfbelsr sf Dsyton Htcvl 
WbMls wwU sf tits HsAlca. 


Davton ^tecl Wheels are slaiulnrd 
eqnipnieiit on all modeb of Dorrb 
Tracks. 

Dome Motors, Jne , didn't want ordi- 
nary wheeh giving ordinary srrvlre on 
their trarfci Hier equipped Dorrb 
Trucks with Davton Steel Whoeb beeense 
they wanted eslraordlnorllv good whed 
scrvlre — wheels that would help Uie ttirok 
to give longer, better and more oeonotnl 
ral servKf 

Prartieallv all the leading makers of 
tracks UM. Dayton Steel Wheeb Specify 
tkem. 

Debrerbs ore UmAy and sieady 


The Dayton Steel Foundry Company 

Davion, Ohio 


Oiolon 

TheMaifc<^ Cood Wheel 






STRENGTH 


LIGHT WEIGHT 


DURAIILITY 


• MUalMtoi Ml iM H mi f i 


a ai i hh I M 
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Investigate 


Barnes Electric Bench 
Scroll Saw 


Before You Invest 

I 

M r Paul Tomlinoofl Puiancial Fditor . 
of Harpers Megerlne has compiled ^ 
* a list of queetiotn for you to have answered . 
by the Becaridae Baleeman ihatwUl helpto ] 

Efinmtte the Lms b ’ 

hveftments 

A esfe-guaid that may save you from thd 
lots of thouaanda of dollara , 

A copy of thla Qusetionnalra may be had - 
for the BoUng-'it la free 
I 

1 The Hnsoclnl Ankls sp peerine ta the 
Daeambar laaoe of Hsrpen will 

ebo help aotae yow ta t es i s i e iit prabbnu 

Harpers 

M A C A-tz I N E 

M EmI SM Strwt, Nmt Yah, N Y 



Not a lay hot a 
pvactical uhM 
tool lor diop or 

\mmhm 



mf elUchoMOA 
eoiery whacl,«lc. 

IKrira iWejr fe 

WlEand John Barnes Co^ 

SOCSSDSO ILLlHOie 


& WADE BENCH LATHE 


For Ropalr Shope, Ansotour Mochantca, 

Modol Mohtib I n v—tore 



BitaBtsuur tea 
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joyous ^J(pund 


1 1 S mighty rare to 
find a man who la 
taking what life 
hab for him 
You ve got to be 
Bomethmg to get the 
keeneat and doipeKt 
pleaBurea and Ihia 
world of oura in M in 
credibly nch and varied 
that only a developed 
peraonality gcta even a 
glimpM of the Joyoua 
Bound which its possi 
bill ties offer 

Tha F«a of Growiag 

* ffaj pinrM conetete 
tn thin sai 1 one < f 
the wisest of men 
(Spinoza) that on s 
iiwrrs are tnrreaaed 
The more you grow 
the more there la — and 
the more lifferent km la 
appear The very sense of growing 
Is one of the most exciting things this 
existcnco eoniams 

Ihia growth of mmd and foiling is 
what we call Culture Always people 
have rocognized that one mat source 
of culture is the stored up Worl 1 I iter 
ature 

There isnt anything sacred or sol 
emn, or hid Jen about Literature 

Lderatare Baloagt to You 

A lot of men and women in the last 
7 000 years have cdioerved other men. 
and women and life they have haJ 
emotions so keen i leas so moving that 
they had to put them on paper (oi 
burnt bnekb tr papyrus or vellum or 
what not) Those writings which con 
vey the most significant thoughth which 
paiw on feeling most vividly constitute 
Literature 

Borne of it belongs to you 
It IS full of knowlelge about Man 
animal poet philosopher statesman 
merchant fighter There are things in 
it that increase your powers give you 
more insight into other human beiim 
wake new ideas in your mind For 
Knowledge really is Power where 
other qualities are at all equal it i«> 
the man who has thought most whi 
makes the largest material suecehs in 
life — more important who gets most 
out of life 

The Reed lo Cobniw 

There never was a nation that strove 
harder for Culture than ours And it 
IS worth having — iimf Iv because it 
helps you to suck out c f life the pleas 
ures that mean moat to you 
But nobody ever got Culture from 
reading good books alone 
You must be infercste i by what yon 
read in order to have ideas flame up 
to start something growing in your own 
mind 

And when you do find yoorself ab 
sorbed in the writings of men who 



papyr 
6 000 


have knowledge and 
sensitiveness and ideas 
— then you cant help 
increasing your own 
mental stature 

Read What Yea Uhe of 
the TUan Worth 

Readiag 

The (Golden Book 
Maoazins is a monthly 
selection from the whole 
world hbrary of things 
that are both interent 
tny and woj thiohiU 
It may be a piece of 
wisdom scratched on a 
. . rus by an Egyptian 
000 years ago it may 
be a new story written 
last year it may be a 
memorable saying pick 
e 1 from a newspaper 
' ■ or overhear 1 some 
whore if it 18 alive if 
t IS worth rereading it belongs in thih 
magasine — hction e^sayn poetry his 
tory adventure character atu lies bits 
of philoboi hy humor epigrams 

With such material tc choose from 
the magazine coul i not help being truly 
entertaining It is good reading — for 
five minutci for an hour for rtlaxing 
the bleepless mind after a hard day^s 
work 

But it IS a lot more than that 

The Book of Maa FiePoa 

Tirtion IS the Book of Man Story 
writers of this grsdo help you to un 
lerataiid other human be ngs and why 
thov let as they do And all succens 
in bu<<inotts and bocial life depends on 
that 

All youve got to do is to discover 
among the things that count some that 
you really like 

Anl we believe you will fin I Tkf 
Golpfn Book Haga/inf a abort cut to 
this lies rable en 1 — as have some hun 
dreds of thou<iands of other Americans 
in the last two years 


25c a Copy 

At All Newaatanda 

5 Months for Only $1 


We urge you to get 
we promifae you an unex] 
feast 


Uxlay ^ 
literal^ 

But better than sampling one copy. 

f several months oz 


is to insure yourself sevi 
intensely interesting reading Send us 
only $1 and we will enter your name 
for a o months trial subscription Use 
the coupon 


Tha Golden Book Maguuw 

SB PAh Avwoe NewTorh 

t setvpt rwr apsebil tiisi nkaDrlptloi offnr of r monthi bihI enelasr |1 to pay fbr mmn 
fPenoBSl ebtrk* ur pi'll) 

Nama 

Addrou 

8 A 



facte about alrshipa and nirpli 


Corulucteil by Alexander Klemin 

la charge, Daniel Coggenhelm School of Aaronaotlea, New York U nl ia isU) 


The Nattomd Air Races 

T HL National Air Rsces held st Mode] 
Farmi Field Fhilsdrlpl u dunng tbe 
week of Sepietnbar 4 lo 11 proved duap 
poiDting jn <ipite of die many evems. hand 
«me iro] I lea valuable prizes and long 
ircparsti n Bad weather and poor dram 
age caused oi annoying break in the senes 
of events There were no real racing 
I Isi es present to make an iher world ■ 
rrror 1 ouch os we used to associate with 
the 1 ulitrer trophy There were no ri I 
ical levelopments noticeable in eiUier planes 
If Aigines and there i« always a real diffi 
culty in making any long drawn out sir 
plane meet inlrrr^ling An ilemucd recital 
of this years events would read )ust like 
that r f last year s rtcni 
Tl ere were h wever a few interesting 
rovelte* for the iiivt lime in Amentan 
a r racing there was s f araebute conlrst 
S| e lal I vent fi which pron led a doily 
thnll fur tie sieciators Tie parachute* 
rt nts j impe I from o i altit i le of 1 500 
fe l on e a lay an 1 trie I to get as close 
to a g ven msrk as poiMible Fifty dollsrs 
wiH ihn laiijr reward for tbe best alCrmpt 
I be final prize of 250 dollars went to W 
13 Bs rd who made the week s rrrord by 
laiding only 89 feet from the mark The 
u)nt It hon ■ procticsl utility It is not 
auflcient for the para buie jumper to land 
at a moderate rate of speed be must to 
a me extent be able t > gu do himself and 
avoid tree topi church steeples and other 
obstacles t 

Another depart ora from eonventiunoj air 
racing waa dm Volley borge Trophy con- 


teal in preciiunn landing The trophy was 
the gift of Dr Thomas F EJdi^e of 
Philadelphia Contestants were required to 
climb to a height of 1 000 feet cut tbeir 
motors and glide for a chalked ande The 
weather sras gusty and fliers had to adopt 
a TSiiety of flying devices aome making ■ 
long gbde clooe to the ground there ^ 
ing speed by fi«li toiling In spile of 
unfavorable eonlinone the fliers all landed 
but a few fret short of the mark Douglas 
Davii won ibe oonieot In a Wico by land 
ing only five feet from the circle Such 
accuracy is of interest in commercial flying 
particularly In restricted temtory 
The real difficulty in roomg is that ibt 
spectators ace | lane alter plane coraing 
round the pylons with uu notonoui regu 
larity have to wait so lung for the final 
result an I do nnt see a neck to neck finish 
very ften However one novelty gave 

them anniething more to see Tbu wos the 
fienjsm n Franklin Trophy relay race in 
wl ich three teonu of three planes etch were 
entered After making one lap of the conne 
a plane of a given team would land os near 
a certain flag oa poasiblr tbe passenger 
would get out grab the flog and run bscJc 
and tie the flag to the next plane of his 
ttam os rapidly as possible The winning 
team consisted of Basil Rowe and Cooey 
Jones each in Thomas Morse planes and 
A M kreider id a Waco 9 
A sinkiDg incident was the changing of 
the engine on tbe Pitcairn Se$qm Wing 
Arrow Designed for a race In wfaieh it 
waa possible to use a high powered engme 
It wss equipped with s Curtiss Cfl six 
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oglMff vOTtloil cagtoe TImb Uw ownen 
«| ^ pbM 4eeiM to eoMr It for o raoo 
«ilr an engine Cff 410 oubco loobee 
^BivliBemBt covld bo wed ud on OX-S 
90 Moifiower engine, an eight qrUnder V, 
had tb be eobetitm^ acoordmily To 
1 ^^ (be rhange a rough vooden ecaffold 
nrka eiorted on the field with a BOfl ciom 
beam on which ran two heavy (acfclea one 
for the coglae out and one for put 

tmg U ui InganMua dencca for * tenterlng 
the englM a^ for changing the ignition 
inatnunenta and fnd and oil oonnrcnona 
allowed the whole operation to be accom 
pllohod in fil mlnutei Such mriboda are 
of l au nenae intcreat to air line openton aa 
they ahow that the removal of an ongine 
for repair or overhaul will not immobiltsn 
a plane for any length of time 

Perfaapa the moet atriking poinia about 
the meet in general were the diuppcarance 
of old wartime type* Not a *‘Jenny" and 
but one old ome Scandard were present 
The OX 5 engine waa pmc-ot on many 
planea bat the more modern enginea nuch 
aa the Wnght Whirlwind were a* t-n in 
equally great numbera The efficiency and 
rdtabdlty uf air cooled enginea received 
another endoraement Perhopa 90 percent 
of all fuaelogea on the fitM were of the 
ateel tube type There wu atcady frogrew 
all round even if there waa nothing atari 
iing 

At the cloae of the racea ihirc waa a 
dcmunairation of Ihe Voice from the Sky 
On the uodervidfl of the Sikoraky S2^ waa 
filled what looked like a loud apeaker 


liar device Thb u afaown diagruBmatleally 
a tbeae oolemna At the two enda of the 
wing are placed hoiuoDial metal pUtee 1 
end 2, of large area connerted by a wire, 
3 at their enda The two metal plata 
this form the elenmnta of a oondenaer of 
very alight rapacity When the plane ap 
proachra the earth the capacity of theae 
platea increaaea very npidly laBcauae the 
earth iiaelf la a co^uclor U the platev 
are iberefore part of an uacillating electno 
circuit the variation of capauty on ap 
pToaohing the ground can be itadily made 
to give a warning olgnal by metboda familiar 
to radio engineera 


Plancg of LiinitleM Size 

M any auihontiea believe that the air 
ehip breauae of lU load carrying 
capacity and lung range will ulti natrly be 
the meani of font irauporlation acroM ihe 
Atlantic On the other hand a number of 
r I mun coiwtructora are convinctd that 
they can develop the airplane to the p ml 
where it will be capable of rroning the 
ocran at even greater apeed than the air 
■hip ninying Buffiiient fuel and i com 
niemilly profitable pay load uf paHMngem 
and cargo without anch overU oding of ll e 
wioga aa waa neceaaary m the ill fate 1 
Sikordiy 

7 he prol 1cm la not an eaay one It la 
not enough merely lo increaei sire For 
grometn ally ainular airplama null the 
umr lamling fepied the lift increaace aa 
the aquare of thr span or any ullcr linear 



A height ImBenlor which operataa on the principle of a rondrnacrt the capacity 
betwean the platea I and 2 and the ground 5 changia with tiro height 


With enginea throttled and at an altitude 
of about 1 200 feet the vt ire of one of the 
irew ainging a popular aong i ould be plainly 
heard fay the crowd Perhapa there is m 
this the poaubility of another advcrtuing 
method 


SunesUoiM for Fntnre Race* 

I T ■rrma amply dcmonairated at the reoent 
National Air Kacea that aniall planea 
lan be built to have the eftLiemy of racers 
and to be perfectly airworthy In the 300 
rubio inch clasaificiUon for next year a 
raeee It would seem in be a pity lu a^ for 
apeed and nothing cUe Surely it would 
atireet more lnier<wt and serve general de 
vclopmenl better if iwoaeatm were inanted 
upon Abo following the example uf the 
Bntbh light plane mt.ct at 1 ympne why 
not Include leat^ of the rapidity of ditaa- 
ocmbly and roaaaembly and allot puinis 
for the dimmaiotta within which the ^anea 
can ba booaed 

The race would tbna aerre a more nae- 
fol ptirpoae and lead up to aalea to the 
genoal public A teat of the ability to 
clear a Kfoot barrier after a 300 yard nm 
vdoM abo enhance the value of the raoei, 
■lore it would involve a feainre of ooiHoder 
able Importance to the nfeiy of alrpUnea 
when B^ng geiawaya In rcatricted fielda 
^rhapa the authorltwa of the National 
Aerotoautk AsaocwtloB will give tome ah 
tetnlon to thaae polntt In the near future 


A BbI|^ Indkrtor 

T he Anny Air Gorpa haa been experi 
iMpring with a height Indloator for 
aovflhu yoaia. TUa devioa funetloiia when 
the plana la approaofalig iha gtoand and 
ahaifid be pgrtMarly oacful In fact almoat 
MWfMHbU, wboi flytag In fog fnm 
fhipm It would appagr (hot tba Iwibtn 
Coggiggr Ina laktn ant ptienia for a aim 


dimension while the Btiuttural weight in 
crea^iff a^ tlu tube of the linear dimen^urn 
In theory tlierefore the airuLturol weight 
of the iirplane will hear a larger pr per 
non to the gr as weight of thr craft as iht 
dimenMona increase ITIiimalcly a point b 
reached where the «rriittiirt weighs no much 
that no surplus remains for carrying fori 
mnefa ItsM pay loa 1 

In practice the tbcorttlcal law dors n I 
apply hecatue with large rraft the. nianeuv 
ora arc not ao vi lent high fa I rs of safely 
are not su nemsary amJ many devicca in 
design allow the weight of the large plane 
to be kept down Bat it will apply finally 
for really huge craft auch aa have not been 
attempted hitherto 

How then are we to build giant planea 
m whKh the structural weight u lo be 
kept down^ Roughly apcaking the winga 
of an airpbne are analogous to a canU 
lever bridge As the span of the wing in 
oreavfl so doea the bending moment at the 
root of the wing where it attaches to the 
body Increased bending moment meami 
more matenal in the apara and more weight 
Thoefore why not have several fuaebgea 
and diatnbuie the load all along the wing? 
Surely this will relieve the atraina and 
ligbtea the atruclure The idea of dia 
tnbuUng the load along the winga b not 
novel and haa been aoggeated in many 
quaitera 

Or Rumpler a wdl known Geniian oon 
otmetor baa carried the idea beyond the 
auggcsiion atage and worked out m deuii 
a dcugn which la of real Inierest Hia 
plaae n shown in ita auggeated form In 
aiead of the oyatonary one or two fioaia 
aa m the e o n re nt io nal auaplano be pio- 
poaea to uoa aix floata, four of which are 
to extond to the tail oonliol lorfacea Thb 
b iha firat Map m load duttibnoon and 
dfttlMboa of the bewhng BUMaant attain. 
Fuitber, inaiead of om oonoomratad anglne 
and fwd load, tan m^nea of IfiCO heraa 



Molongts 

Carry a Baslinc 
Autowline lo your 
car and safeguard 
vour spare tire with 
rowenrteel Autow 
lock Both arc 
made of Yellow 
Strand Aak your 
acceiBory dealer 


Sinews 
of Industry 

Without Wire ropes Industry would be muscle 
bound a I moat helpless 

With wire ropes the crane derrick elevator donkey 
engine become handling devices of inconcnv 

amc value 

For 50 years Broderick A Baacom Wire Ropes have 
been serving Industry faithfully and well Yellow 
Strand Wire Rope is the highest o( all high grade 
ropes When developed 70 years ago it established 
a new standard which hat never been excelled Ihe 
strand painted yellow u your protection 
This company also makes all standard grades of wire 
rope fur all purposes 

BRODERICK & BASCOM ROPE CO. 

843 North First Stroot St Lmua M«k 

EmH^ Offkm m>d Wmrwimm 76 WuM St NswYarkChy 
ttswantOSiw Saallb FmUrm 3l Loub sad Seal 
Amthonmm^ £hmUr» ns mil tmdm9tTmi LeceMJaa 


\dWSoand 

WIRE ROPE . 
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A Great Business Book 

Written by the President of a $2$ 000 000 corporation-* 
by a nun who minagei 26 plants and directs 1 000 salesmen 


On Ten Days’ Approval 

Merely Fill in ind Mail tlie Coupon Below 


M» i i ttk *rf unft n fy ilcotiUi rather than hy d cri 
Mr Aead has /roi i bsm^elf a (ott picitomly sucitssful doir 
He therefore the bothers }me qn shon which con 

stantly lOft front t uuness men in if worlt of stern realities 
and m re i f vnitki most men of larx^e afatrs he J hs devil 
op d a fa uity mt only for s<lttn% fjarl prohlenn hut for 
maktni^ tlear to othtrs hou thiy <an set about attaining 
satisfai fory profitable soli in ns — B C FoaBEi 


Mr James H Rand Jr Prci dent of Rand Kardex Bureau Inc whose 
itcomplishmenci are known to pnctically escry business man m America | 
has at last pul into blick and wmcc the rules and practices that hive made 
him the figure in the busimss world that he is today Starting from scratch 
a little over ten yean ago w th money borrowed from the bank he has 
forged ahead powerful! > and indomitably through these methods which he 
gives to the business world in this look 

Contents 


The Mrs ght L nc to Bui eu Succeu 

The Minsfw s J b 

Insar ng Bui nen Profi i 

Dtvilopna 1 films Aiuti 

Ptinned Purchsi g 

Redue ng tl e Cusi to Make 

Develop ng D itr but on 


Cmt g New Cuit men IPithom Lm ng Old 
O « 

C II i ng Yn r ProSti 
Judgng the Bui ncei Currents 
P c ng Your D llsn t Work 
Crest ng Your Fnste 


Our Approval Offer 


We shell be glid to send th s book to you f r ten dsfi spprovtl Read t for ten days and 
(hen return K st our capciuc w thout furtl er bligst on to you f tt w 11 not mska a pvofit 
for you Pay for c if and only f you want t 


Send no money— merely fill n and ms 1 the coupon bdow 


FORBES MAGAZINE 

120 Fifth Avenue NewYoilc, N. Y. 

FVl in — Teor Offhand Meal 

Pate 

P0II8BS HAGA/INh 

in Fifth Avenu Sea Yoik H T 

All right I Send ma a noi v of JaflM H Raad Jr a book Asaurlng Baatstoi ProBU . 1 
will r« H for (an days aad^ wlU than elthcT return It. wA your exp net eriUmit furlktr 
oUigntlon to me or 1 w remit SO ae payment in full 



power each are to be diepoaod along the 
fenglh of the wing with fad tanka Ulu 
WHO diatnbuted the enginea driving Ian 
propoUera throogh gearing (The engmea 
and fuel will be in the wing and the gear 
and ■hafiing'drlven propcllefa are Co be 
diepoeed la tandem between the floau ) 
The paoMngera are to have their qnarten 
inalde the wing which will be large enough 
to provide oofident room for living alee|^ 
ing and dining Pamengeri and cargo are 
llkewiae to be diatribnted along the length 
of the wing 

Arcording to Dr Rampler ihU principle 
of load diitnbutkin will ao lighten the 
•tmcluie that instead of the nsoal 35 per 
rent the |^ne of llmillen aue** wiU have 
SO percent of ila groea weight in useful 
load (that Is ftiei oil and cargo) Thero- 
fore it will have ample fuel for croeaing 
the Atlantic In an uni nterni pled Sight and 
to carry a real pay load at the same tmie 

Besides the advantages of range and pay 
load greater security is claimed for such 
a type of craft With ten enginea each 
with a separate fuel system it is incon 
ocivabtn that power plant troubles ahould 
ever bring the seaplane down The large 
n irol er of floats and its huge dunensjons 
will make it seaworthy in the roughest aea 
Mere site will inLTease its nubility in the 
air as well as its aeaworthincas 

The dcmgD is so well worked out that 
It IS fosuble to regard lbs data accompany 
mg il e plans with conii lence The gross 
weight IS to be 253 (NX) pounds the pay 
bad IS to be 44000 pounds including 130 
paBsengers with 13 200 pounds of baggage 
mail and evircM matter the fuel I ad is 
to be 81 700 po nds s iflicii g f r 10 hours 
flight at full U rottle with amj le reserve 
or for 27 hoirs at a cruising speed of 125 


miles per hour giving ■ range ol sons 8 87^ 
miles The wmg area is le be over lOUOOO 
square feet and the apan nearly 800 faab 
Perhaps this saperpUne la not ao puny 
years dnunt 


An AIrpUnw WImcA Brake 

T he application of bnkea to alfpbM 
irbeeb » proving very oseful Tkof 
■botten the landing run do away with tbo 
necessity of ground taoUe or of man hang 
ing on to the wings at tba man of cte 
plue and when artmg IndepMidaBtly on 
eitber wheel faciUcate ataenng on the 
ground The Sauiedde Wheel Ownpany baa 
DOW brought out a sriisel for airptanea In. 
winch the brake meehanlam u an Integtal 
part of the wheel This arrangement la 
now In use on several types of planea Tbs 
wheel la of light oonstmctioa wtih apokea^ 
bub and axle of an aUoy compoaituni 
There are three banka of spokes, 82 In one 
and 16 m each of the other two Tbs broke 
meohantam is seJf-cnergiang and opeatea 
with equal force during forward and 
vans motion of the wheri A wire nsaally 
enclosed in the steel-tubing struts of the 
landing gear traDsmits the force to the 
brake from the rudder bar pedal 


Signaling thn Airman 

T he Bniuh Imperial Airwaya operating 
between London and Pont ^wa a 
freedom from accident which la definitely 
super] >r to the record of any other EuropeoA 
air line This is due partly to the excellent 
equipment and partly t > the splendid 
ground orginuition which is being con 
startly improved 

While all Brltiih tranapon planes are 
equipped with radio receiring and ttans- 
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■I Faglfafc aMcmm io vlgBal wcatkcr eoaditinna to 


aildni MU aiui obuin Infomuilon on the 
vanther at uiy iiroot ■ ffMenn of viwwl 
natfier riinaHin to iJm pilot Ihh Iodr 
lean ooiuddered davlrable. It It only re> 
tcBtly that • ilmple yet effeotlve tytiem 
been dertted. On the varlmii fncllnh 
ilrdromet hnie ticni are Boar inti^ed, 
vatlatlng of hJnsed ^^doon" whJcb can be 
ipened or doamt m deilred. Tbo sign at 
he top left of the device above, means rain 
IT drlslc, lop right, mow. hall or sleet, 
lottoiB left, thuBd^orma or line squalls, 
kod bottom light, gain. The men in the 
ower photograph are shown busily shutting 
town the figna. 

A Ne«t Touring Pine 

r HE Focke Wulf twin-eagliw touring 
plane which has reeently passed Itt fffr 
ng tail at Adlmhof, Germany Is one nf 
ha neatest designs to be seen ditier In the 
United States or abroad Its wing Is a 
nonoplane, enilrdy without eatenial brao- 
ng and of exceptionally good aerodynamio 
onn. The engines do not form an un- 
dgbily pirolubersncc above the wing, nor 
iro tbey supported by s more or less com 
phoated structure of tubing, they blend 
Mrfactly Into the wing itsdf. disturbing 
iha air Sow to a minimum degree. Tbe 
Btiglnea are airKmoled, yet no piujecling 
^llDders are In sight, they are the Junkers 
7pe LI of 75 horsepower, In which the sir 
a drawn in at the froal end by a blower 
aountod on the propeller shaft, and then 
pilded In special paisagei so as to give 
uiJform DooUog to all six cyboders las 
rsocnlly desrriM in our columns) 




The pilot Is seated where Us vision In 
all dlrectluns Is excellent, but bo is fully 
protected by a windshield which can slide 
up or down, and k not at the very from 
end of the maohine where the main Impact 
of ■ crash Is fell Three or four occupants 
can bo comfoitabty aeated in tbe paaenger 


A great deal remains to be done in the 
problem of eliminating noise in the pas- 
senger cabin The Focke Volf plane 
shows a step In the right direction by pro- 
viding a double veneer wall for the com- 
partment BO that it is insulated from noise 

We have become so accustomed to the 
long, stilt like landing gear of all types of 
alrplsnef that It Is a relief to see a rant! 
lever form of cbasais with solid siubs pro- 
meeting directly from tbs sides cif the 
fuselage in a horliontal plane The resis- 
tance of the ebastis to the air stream k 
thus reduced to a minimum Thu landing 
gear design lias still another advantage, 
since the engines are mounted in the wing, 
there b enough propeller clearance and yet 
the fuselage is but a foot or so from the 
ground The passengers have only a step 
to make to get into tbe cabin and the ten- 
dency to nose over on landing Is slight, 
because the center of gravity is not high 
above the ground. 

The propellers swing forward of the 
pilot's head When propellers break, the 
thrust which U present on the blades car 
ries the releastMl elements forward and side- 
ways. There Is no guarantee, even In this 
design, that brraksge of the propellers may 
not injure the pilot, but at least the danger 
is miiUmiMd 



FLORSHEIM Sk 



TUerf’s a type of man — 
young in spirit, young in 
attuc — ^whose step is timed 
tothehigh-spced rhythm of 
the day. The Olympic is 
The Floishcim Shoe which 
combmes the modernistic 
style touch he demands 

Tir CXympic * Siyii M 225 


BmAJW **mrut w thi tuos'* 
SStwtmg tk$ ^ 




FLORSHBIM SHOE 
Homulmimm • Chicago 


COMPANY 



A* ‘ mmi am Si** ■mA to W StoRl* ti mbw the 


TF YOU are working on any mechanical 
device that requires a serviceable, de- 
pendable univer^ motor for its oi:«r- 
ation, consult with our engineering 
department. 

Our experience with such problems covers a v, ide 
range of motor applications. Wc are well 
cquip]icd to supply dynamically balanced 
umversal motors, in sizes up tu ^ h. p. in any 
quantity and at reasonable prices Let us 
prove the value of our service to you. 

WISCONSIN ELECTRIC COMPANY 

L. H. HAMILTON. Pmldmt, CHESTBR U BEAai, VlcaVMktott 

48 Sixteenth St., Racine, Wie. 

DUMC^ 

f}raetioiuti Honm Pouer Moton 
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“It*s a Boy”! 


Th SC lENTIFlC AMERICAN u pleased to announce the birth of a 
Lruther to ilieir 1>'>6 ANNUALCXj They will call him 

1927 ANNUALOG 

The sa^cfl tell ua thu iht new amval u deaoned to cclipat 1926 and 
will impart volumes ot information 

They slc in his H rostopc such thinf^ as 

Ycati 1 pi ih nent n van ua Speed —Pr m an mih to atoms 

brinchci of S cn number f i seful facts such as formu 

Race md a t qu ty of tl e Ammcan las f r anti frerttng mixtures 

^ ^ Reclaim ng i I common hemicab ct 

Cl rain as Tree Lore Libranw f the World as ndices of 

L V lizat on 

You know of course that this is the SLCond volume of our AN 
NUALOG The first volume v^as very favorably received 

Place your ordtxs for the 1927 ANNUALOG which is ready now 

i 

TARIFF 

19"'7 ANNUALOG $1 50 postpaid 

SCIENTIFIC AMERICAN FOR ONE YEAR i 00 domestic 
BOTH 450 domestic 

It will be worth your while to order t^Lthtr 

SCIENTIFIC AMERICAN 
24 W«tt 40th Street New York 

P 6 Fore g o nt ei please add $( ( to cover p age lohei orde 

mb nut on 


AVOID WINTER 


Extend Life 

and 

Pay No Rent 

'Sv m fU) mnlfi I lux u ir n I tenn ■ 
■itmd noto but h mhiiI Itf 
de»l Juno w««ther n n ininlr ■ f odi 
eca Hfal roua and ninil n fn a I 
elanara b th pu r nnd h < an really 
1 v« ui r lou a whil yuu f rn la 1 I 
Nurlh ahlv r and bu n j U r aav nss 
r r fad and h a y c o hea 

Aak any nr wh laa ■ nt a w nti In 
Miami or HlaJeal M da «h Ufa la 
worthwhlla Not me anry to fay re t 
1 wl I a U you a Ra 1 Rl Is n a it 
of Miami an 1 H a ah near pa «d al fur 
$300 to |1 000 on t r na of a y n / alia 
raah and ono | er r nt | or non h f r 
rxa pie ISOO lot |d per no h S oO ki 

I or Donth II 000 kit 11 pc I I 

S ml |1 and obta n my oi Uu aar m 
for htd and myi oatonnaabu 
pr nta and | k a No oUi r cash low 
pav ncnl O ly sular m Ui y payn la 
If c it a uT aarmnmt do I mrei 
your a| t I I will r fun I you d la 
but on w 1| t of uatrmrt to thia kil you 
can then vat In y r ar and d v d wn 
wlei« j oepar Cp and Aapp^n aa afao n I I 
can have a nic bnm «h« reodj f r y ur 
a r val C n | ut a I winter h re In c m 
fort if TUQ viah L mlt two iMa to a lua- 
tomcr P I u at on la what wi, want The 
mora pr i lo th more devclopra t n 
fKwaaquuiee the n mhanrrfnmt Sr jc 
Uona la order r 1 1 First come f at 

a rved Name th i or lot thdt you i a. 
fer PHovd ac a I ns to knat un Y 
wUl at anir want a I your frlonda to eomo 
and an thIa wund land Mia I the 
world a winter i laysroi nd The frl n I y 
clhnate Hlahwh f r Health 

Why are the two hon J r 1 thoiuand r ^ 
here ao hePljT WIrv or write F d 
!• atharaltiw Owner D 1 1, 4t Ji anl o 

II alrah Florida 


From I a Acc at 

Mrs. Balliagtoa Booth 
34 West zath bCrect 
New York City 

December I 1 926 

lo the Editor 
Dear Sir 

Will you aJlow me through your col 
umns, to appeal to your readers once 
more on behalf of the wives and hide 
children of the men in our prisons 

My close touch with the pnsonm of 
this country bnngs me more and more 
into contaa with these many needy fam 
liies We tiy to make our Chnstmai 
gifts mokt practical Something that will 
last through the winter not only ior the 
bnflhtening of one day Therefore in 
addition to Chnitmas cheer and to 3 r 8 we 
send warm new clothing and hundreds of 
pairs of shoes for the little feet that must: 
tramp to school through mud and sdow| 
and which but for our help would be 
poorly shod 

Will the readers of thu message help 
me> We try to make every dollar go as 
far as posuble Giecks clothing or toys 
should be addressed to Mrs Balluigton 
Booth 34 West 28th Street, New York 
City 

I might add that The Volunteers of 
America is a duly incorporated orgamza-| 
tion that our accounts are carefully kept 
and audited and receipts sent out for 
every gift 1 

Believe me 

Very tnily yours for our j 

Country • pnsoners 
Maud Balungton Booth 



We have often emphasised the pnaajbility 
of making ■ long glide with one etiglne of 
the two not funvUening Tlw Focke WuM 
plane fully loaded with plot three pasm 
gvrs 14S pounds of baggig^ and fuel for 
three hours flight at full throttle has made 
a flight on one m tor of nearly five miles 
and lo< nnijr 300 feet altitude in the proc 
eM This plane certainly seems worth 
careful study by American designers 


Learning to Fly 

T here are hundreds perhaps thousands 
of young men In the tinned Sutea who 
with to learn to fly some because they w eh 
to become professional pilots and sir opera 
tors some because they wish to acqiire a 
modem and useful ac omplishment and to 
feel the ihnll of mans latest aduevemeni 
over nature To such men a variety of plans 
are of en They may proceed to ouo of the 
many ex client fly ng schools now found jo 
every part of the country and for a few 
lundred dollars learn to solo” in ten or 
fifteen hours instruction and in many In 
atanvrs acquire also the rudmienla of the 
mechai ica of plane an I engine 
The difficulty with the gradustes of such 
Bcbnola is thst their brief flying training 
does not fit ll m for really responsible flying 
work If they c) oose however to enlist in 
the Army Air Corps ihey may scrure far 
mure Loraprehensjvc instruotion involving 
several hundred bours in the air and be 
pail while in training 
A book issued by the Ronald Press Air 
craft and Aumen by Ma}or Ucniy H 
Armld gives a very faiil fnl picture ci the 
training which may be secured in this service 
and M also a most mterrsung iniroductioB 
to flying in general Before teng accepted 
for the physical examination a candidate 
must show that ho u nnmamed a cltben 
of the United Sutes between the ogM of 
20 and 27 ythrs, a high school graduate or 
of oquivaleut education and of excellent 
obaracter 11 he complies with these re- 
quirements be may be ordered to report at 
cne of the active aviation fields where is 
given his physical examlnatkon This is the 
most severe ever devised and includes ovyjtK 
part of the body Special attention ia gtfen 
to the ears and eyes to the aeaae of balance 
and to quickness of reaction A mental ex 
amination follows except for those men who 
have graduated from high school within the 
two preoedipg yean 

After paanng both the physical and 
mental ex^nabon the eamhdate la atsignad 
to the Uiuiad Sutes Army Primary Flying 
School at Brooks Field San Antonio Texas 
surung with Ua data ettber in March or 
September A flying cadet enlists for a 
pe^ of three years, but u discharged eftbsr 
upon eompleiloa of the entire flying odium 
of one year or upon fadora to eompleto the 
emirae As a cadet, ho rwieivM pay of 75 


doUars a monih and additional dollar a day 
for food 

Major Arnold Is thoroughly familiar with 
every phase of Army flying He gives a most 
vivid purtnre of the cadet s Irauiing and 
(ascmaling although ardoo is duties The 
first few days are devoted to nilltaty exer 
cues and the development of the sddiera 
viewpoint On the twenty fifth day the class 
u divided into sertioM of six cadets bsch 
section Is assigned to an instruclor for flying 
training Naiuially the first airplane ride 
u an intemung event for every cadet 
says Major Arnold Many are afraid that 
they will not bke the ride ot become aeared 
or get Mck in the air but npon landuig from 
the first flight the won ler u why they had 
any feara at all It was enjoyable— so dll 
ferent from what they bad anticipated 

Daily flying instruction occupiea about 
three q uirtm cf an lour The remain ler 
of the morning i4 devc led to servicing plaim 
cranking engines trouble shooting and aim 
liar dmies The student absorbs consider 
able mechanioal infomaiion in the proresa 

In the actual work in the air the Instruc 
tor Biu in the front cocki It and the siudeni 
III the rear b ih having a c mplete set of 
controls At hrst the student is given the 
juy-suck for elevat r an I aileron control and 
told to keep the plane fljing on a even keel 
The pupil ovrr-wnir Is at first causing 
the plane to wobble and jump The use 
of the rodder c met next After he has 
leerncd to keep the ship n an even keel 
and on a straight ooutk he makes gentle 
turns then sharp turns and figure eights 
Then follows the painful process of making 
landings the student lands again and again 
unbl be baa mastered this difitrult an 

Then comes training in spina Inunelman 
toma, et cetera At the end of some leu or 
fifteen boors inatnioiion the itodent makes 
his first solo flight Ths sludent u not 
given an opporttuuty to worry about the 
prdspeobvs solo flight” Mys Major Arnold 
bacause when the student least expects lU 
the instructor will jump out of the plane and 
say take U up by yourself * The aiodeni 
UiM receives iDStniodon in *preciak>a fly 
Ing ” ground instraetion In is^ gunnery 
w^ ne and plane aasemUy and riisassemhly 
and finally gndoalea in about six monthiL 
He then goes on to the Advanced Sob^ at 
Kelly Field Texas where he passes from 
the training plane to advanced service typea, 
and applica his knowledge of flying to ^e 
cialued work m Army obeervatiDa bom 
bardment and other mibtary braaefaea cd 
aviation 

A man who qualifies at the end of Ae 
year is not only a rsserve clear of ml 
value w the se b sme of naboiml dufeMe, 
but a man whom eanmenlal aircraft open 
ton have leaned lo respect and often asleet 
for both fiying and for ground work in cog 
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T« lanr— Iff SaWaj Bcnrice 
Ib Mverel dtiea, tlie problem of rcHmiic 
c»oiifartion la subwafs bu become large. 
In New York OI 7 It has been propoaed 
ibat the atativn platfomu be lengthened 
and more can ran in each train. Of conm% 
ihia would help to a ferf great extent^ but 
iba coat ia huge To aolve thJa difficulty 
and to allow the uae of longer trains wlih 
tbe ilreMnt plalfonna, one of our readcra 
baa evolved a train plan that i« explained 
in tha letter reproduced below 

Editor, Srlentlfic American 
Tbe plan for aubway trains that 1 
have fbidgned and upon which 1 have 
been allowed a patent may be dncribed 
In tbe following manner The trains 
are longer by one half, and divided 
Into thra sections, each of which If 
marked in a distinct Identifying man- 
ner, Each station la divided Into two 
•ectiona, marked lo correspond with 
two of the train secllotit. 

Tha operation of the plan ia u fol 
lows Tne three sections of the train 
may be marked with red, while and 
blue Then each odd suiion will have 
one half the station red and the 
other half white At this sution the 
red and white sedlona of tlie train 
will stop St the platform sod the blue 
part wUI be ia the tunnel At each 
even station the white and blue sec- 
tiona of the traJn will align with the 
plntfonn and tbe red part will be in 
t^ tunnel With proper pusiing of 
^rectlona for paesrngers tbe plan can 
easUv be worked out at a great saving 
to the transit companies, snd with a 
huge increase of rush bnur acmco. 

Robert H. Rlppere, 
Brooklyn, New York. 


Snspftelows Hwmnnity 
A little while hack, the magician, Hou- 
dliiU aUowrd himself to be sealed in an 
airtight coffin and sank beneath the waters 
of a awiraming pool In a New York hotel 
as a goanniee tiiBt he had no secret sccesa 
to air Kb came out one hour and 51 min- 
uta later, alive but rather exhauated He 
was trying lo show, he said, that a pmon 
while relaxed and quiet breacbea very iJitIo 
air, aod that tbe pievioua attempt a 
LevuDllne to perform the lame feat on a 
■df'«iserted basis of **goJiig into a trance** 
waa Insincere. In spile of these facta, many 
peoide believed Houdlnl look oomprcMd 
otxyfcoi Into tbe o«ffiw with him, or did aonie 
•hnllar ''stBiit.* In the foBowlng letter the 
manufacturer of tbe Pnlmoior rrfulea these 


•saeitlona, Hondlnl had no need to resort 
to tri^ There was air enoogh la the 
coffin provided be kept quiet 
Edh^. Scientific Amerioan; 

1 Imve just been doing some figuring 
with tho daU before me refu^VjlM 
Tooent trIA perfomaDoe of Houdui 
It ii poerible that yon may be Interested 
In a r<sum4 of the miMer 
1 am Informed by the Roekefenw 
InMltiiW ih« tbe ipeolfie jf® 

hamu W» ta jppwxliufttJir^j ft Jl» 

A ' — mlnns of tbn caao la wblob Hon- 
dM nmalfied were 6% by 2% by nro 
iMtr Moc^ to tbe figarea given tq 


me. I have assumed that Houdml'a 
Wright was 180 pounds. This indlcatea 
that there were 29.578 cnbio feet of 
air available in the case after dnfiicting 
the apace occupied by the body 

According to Henderson and Paul in 
their Technical Paper Number 62 fur 
the Bureau of Mines, the average vol- 
ume of oxygen ennsamed by a man 
reeling in bm is 0J37 liters per minute 
In order to allow a liberal nurgln for 
the possibility uf any excitement which 
might be caused by an undue nervous 
■ti^ of a man under the circumstances 
In which Houdlnl was placed during 
this test, 1 have increased this consump- 
tion of oxygen to Q3 liters per minute 

If •! recall the results m the le«( 
corrcctlv Houdlnl remaiued in thii case 
for J iKiur agd 31 minutes. I have 
made this 1 hour aod 40 minutes, to l>e 
Itberal again. 

With thcac figures it would appear 
that a total of SO liters of oxygen were 
conaumoil during the leti By convert 
ing the above number of cubic feet, 
namely 29378. to Illeni, we have ap 
pniximately 837 liters of air avail 
able, or approximately I7ti litem of 
oxygen. About 17 percent or 50 liters 
of this total oxygen was thus consumed 
during the test, and approximately tbe 
same anuiunt of carbon dioxide given off 
There was approximately 21 percent of 
omen in the air onginally, therefore 
53 percent of tbe toc^ amount of air 
was apparently used in this test. If 
ran will refer to page 25 of Technical 
Paper Number 82. you will notice that, 
*tbe blond of a normsl man or animal 
at sea iovel is unable to absorb oxygen 
fully when the proportion in the at 
mosphern that he Is breathing falls be- 
low about 13 perceoU** In this case, 
however, the figures would Indicate that 
there should have been over 17 percent 
remaining If you will further refer to 
the report on Mcs 28, 29 and SO, you 
will see the effreU of insuSirienl oxy 
geo, and on pagm 50, 31 and 52, the 
effect of oarbon dioxide on Inhalation 

It would appear, therefore, that tbe 
theoretical pererntage of oxygen and 
oarbon dioxide whicn remained at the 
end uf the test by Houdlnl are well 
within the range of possibility withnut 
there being the allghteat bit id trickery 
Involved I think that the only roaann 
that Houdlnl waa unable to remain 
longer under these circumstances was 
due to the fact that hia system had 
been gradually acmmmlaiing the toxic 
effect of the carbon dioxide for a con- 
slderablr period of time, which made 
It Impoaalble for him to breathe any 
longer with Mfeiy, owing lo decreased 
vltJliy. 

F F Morris, Praudent, 
American Atnua Corporation. 


Credit Where Credit Is Doe 
Since the piiUlcailoB of the October 
Issue It has bm brought to our atlenilon 
that three of the exoeUcnl mural palntlnga 
wfaieh ve reproduced In oonnectlon with 
our digeit arddo ‘^Mutodon or Mammoth*' 
(page 2891, and which wo credited merely 
to the Am^can Maaeam of Natural HIs- 
lory, were tbe work of tbe well known 
painter of animals, Mr Chafiaa R. Knight. 




No merchant would intentionally tell eleven egjts aod tell 
the faxiyer ic was a full doicn In selling scicDtilk instru- 
nenti cd nscaaurnnent the cd>ligati 04 i u just as accurate — 
for human life snd buiiness life today ofren depend on the 
accuracy of the loscrurocnts with which we protect it 
The developers of the thermometer were pnaiiaking 
Kientists utufied with nothing but accurate tnith The 
men who make the diKOverics of those ancient pioncen 
axailable and useful today are |usc as painstaking and 
faithful in their uuistence on nothing but utter accuracy 
There is scarcely an induitry where some of the eight 
thousand styles of Tjrsi Inscnimenu are not used There 
JS scarcely a human activity but where Tytts it makipg life 
safer, healthier and more ^uhtablc Such a coadiiion im- 
plies vast responsibilities — how these responsibilities are 
met IS indicated by the fact that men uf ncdicine, of 
■cientc, of industry demand 

1a^ Instrument 

XOCflIXTBm, K r , D ■ A 

ritMAiHftH vlakt MAKviALTUftiim nttniioTini m esaav 

TVeot PVIUHNU. TOXOMtO SUIAIN, MMMV fe MMKtW, UO., UMBCW 


Run Them from Where You Sit 

Call for records from your machines, so every minute of 

theu workmg tune must count m recorded production. Look for 
unprovements m operatmg methods — or developments ui open- 
Ung mechanisms— as they register m the output Supervise from 
where you sit, guided by produebon-reports on the dub of the 
new magndk 

AiwSia CoUNTEf^S 

Remote Indicating 


Btions or units of output, clcc- 
tncally communicated 



Mcchamcal contacts on your ma- 
chine make bikI break the elcclncal 
circuit which operates the counter 
over your desk or on convemcntly 
local^ Counter-board llie elcc- 
tro-magnetje drive can get its current 
from your regular lighting circuit 
Direct current 1 1 0 Volu, or from 
storage battery 

For machines, devices or apparatus 
where you can’t put on a mechan- 
ically operated counter, you can 
readily attach a contacl-makcr and 
gel your count "over the wirea.” 

“form UM** end target Mag^ 
neffc Counitn are fully described 
fn a Bpedal bulletin. fVrite for 
g — wUk the fuU-line Catalogue, 


The Veeder Mfg. Co., hJTo,^ 
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Books for readers of 

THE SCIENTIFIC AMERICAN 

>oo< 

Why We Behave 
Like Human Beings 

George A. Dorsey 

Davui bcarr Jordan calls this thnlling book one of 
the most remarkable volumes in the whole history 
of popular science For three seasons a beat seller 
and now in ics 2tth printing $3 50 


Evenings with the Stars 

By Mary Proctor, F.R«A«S«, F«R«Met.& 

An excellently planned manual With the aid of 
Miss Proctor s simple diagrams and lucid text the most 
earthbound layman should be able at the first sitting 
to achieve a seeing acquaintance with Ursa Ma}or — 

New York Herald Tribune $2 50 


The Romance of Comets 

By Mary Proctor, F.R«A«S., F R.MctS* 

Here in scientific simple form Is the story of comets 
—a phenomenon that has heretofore been understood 
only by scholars Mary Proctor dau^ter of one of 
En(d«nd s gree est scientists and herself a distir^ished 
astronomer presents a fascinating collection of comet 
lore and a fine explanation of the phenomenon $2 50 

Concerning the 
Nature of Things 

By Sir Willlafn Bragg, K«B«E^ F*RiS«, D.Sc* 

This book Is in our opinion the best popular expo^ 
sition of the advancement of the knowleikc of physical 
science during the Twentieth Century that has been 
wncten It is a clear and comprehensive answer by a 
great master of research to the ancient question, 
vC^at IS Matter^ —EUuood Hendnck $3 00 

The Meaning of 
Psychology 

By C. K. Ogden 

”77ie Meaning of Psychology provides for the uniniti>* 
ated layman or the elementary scholar a more readable 
and probably a more concise summary of recent 
advances m our knowledge of our mental machinery 
than any other text Tc may be commended for its 
sanity of spirit its complete modernity of tone coupled 
With freedom from extremist tirades and its attempts 
to make the natural complexities of 'physical 
psychology somewhat less abstruse '--Halsey Raines, 

New York Times $3 00 


HARPER & BROTHERS - New York aty 


he comet to New York will quite llhdf 
wot ihw great imuraDi. Here be win teq 
the onginab of Mr KalgbCt pelntlags— 
wfaioli were ntde micler the taperriMos of 
Dr fkmry Fairfidd Otbora the noted pole- 
ontolofiit— odoniiDg kige expauee on the 
wiHe of the cxhibmon hsUe. Mom of them 
depKi nUnct ealmola in their reconetniotod 
envuoDinonu The comblnaiioa of an artist 
with eLientifio leanings helped hy a sden 
tiM of artistio leanings swures the paUw 
that the detaUs ere as autfaenuo as oor 
I resent knowledge pennits 


A TWaae Hwounlng Bird 
It IS nldoffl that one been of the oaptnie 
and tamiiig of one of these elusiTe btlU 
rreatures that have the faculty of being 
able to remain practicaUy slaHonary in the 
air suspended by wings IhsI are moving so 
rapidly as to be almoat invisible However 
we have a rerord of such an ooearrence in 
the form of the letter pnnted below A 
I botogrsph of the humming bird appears in 
theee columns 
Lditor Scientific Amencan 
On Ma> 13th of this year my daugb 
ter Dirked up on the sidrwslk three 
blocks from borne a very young hum 
m ng bird that evidently ha I fsllen from 
the n«4i Fa ling to loute the neat she 
brought It home The pml lem of feed 
ing was solved by pntung a few drops 
of honey weskeim vnth water in a 
flower the flower bcug held close to 
the birds beak It soon Iramrd to 
drink ont of a small cup 
As Mon Of It waa able In fly (in about 



three wcclu) It was released to make 
Its own living but it returns to the 
screen door three or fonr tunes a day 
■lore 11 waa releaaed and rails lo be fed 
The photo shows the bird supportmi 
Itself by its wings while feeding from 
the mp Oocasionally however It wt 
ties on the cup to feed When first re> 
leased other humming birds helped feed 
It However it snll not allow tbe other 
birds near the cup 
For about two or three sreeka after 
a was first released the bird returned 
lo tbe bouse every night to sleep 
(Mrs ) Frank Mlnter 

Ontano Califorau 


Cows anil MUfc In Florida — a Comethm 

The Sclentlfio AmerkaD Digest recently 
earned an iinn that dealt with an interat 
Jng preblem in railroad oar conatniotion 
The car that was desrnhed was io buUt 
that fredi milk could be tranapoited ever 
great distances One of tbe testa that was 
mentioned was the carrying of mtlk from 
Wiiumnn to Florida a proieot that It sure 
1y worthy of note. Howem one of our 
readers look esoepUon to'soeu of the state- 
ments In the article and we are glad to 
publish hia letter In order that any mi^ 
taken impcesawas that may have bees 
formed wiU he oorreoted 


AoMleaai 

In the Oetobm Imat of the fkdentlie 
AoMnean there waa an anMe with a 
pioran of an inaulatad refrifaSmior oar 
for eairyiag milk from ManbfWd, Wl» 
eoasia to Miami Flonda hand 
of the ardole was SUpang 
ijbo MiUi to Ma^" iM ankU 
weat OB to say that eows do not tlmve 
m FTorlda and that freak milk it U 
cents a quart, and that the eivply k 
hmited 

While we know that you oannot Itoep 
an abaoluto dmek on all tueh staia 
ments ibe statement that oews da not 
thrive in Florida and that milk k fifi 
cents a quart cannot go unohallMgad 
1 have seen Wiaoonsln, Wask 

ington and New Kngland cows hat I 
have never seen finer Iseking or 
healthier cowa than the ones in nlm 
Beach County Milk k not 35 eenis a 
quart in Flonda U fact h » Si 
oenti a quart Titat Is Ugh enough 
without adding the extra 11 cents per 
quart 

SiDoerdy 

Lake Worth Chamber of CaBUneree 
Alvu h (rillelt Secretary 


Relativity 

Mr James O 0 Gibbons a oonsultuig 
engineer of 207 Market Street Newark 
New Jersey sends us the foUowuii obaerva 
tlons on relaUvity Perhaps some of our 
EinMinian readers will be willing to discuss 
this matter with Mr Gibbons 
Editor Scientific Amencan 
1 have no doubt that many people 
who like myself have taken some inter 
est in the unstnn theory of relatmty 
have expcnenced eonsidemle dlBoulty 
in undmunding the statemeBt that 
light always travels at a constant speed 
relive to an observer Irrespective ol 
whether he is himself In moUott or 
standing still relative to the aouroe of 
the light 

The usual explanalHHis may be quite 
satisfactory to those who are aeons 
tomed to deal with the more intricate 
msthematical conoeptloiis, but to ordi 
nary mortals like myself they are not 
very helpful 

In view of the above I have worked 
out the following whicJi seems to bring 
the case more within the resim m 
tvervdav expmenoe and 1 dmold very 
much like to have your opinion or the 
opinion of your readers as to the val 
Idiiy of the araument 
Let A and B be two motor shafts 


A being under ooniroL both as to qteed 
and direction and B nvolving at a 
oonstant speed of 2000 revolutions per 
minute 

If wc had instruments which would 
not indicate a epeed of more than 
1000 revoIntionB per mmuto and ran 
shaft A at that sp^ we should judge 
from the readings of our instruments 
that be th shafts A and B were nmniag 
at 1000 revolutions per mmuto 
Awomlng that there waa no poesihJe 
way in wl^ we could indicate or ob- 
serve a speed greater than IjOOO revih 
luUona per mlnate wo could never know 
that shaft B wss really reviving at a 
speed of 2000 revobiUona per ininuie 
Now the speed which we are measur- 
ing IS relative in this case tbe speed of 
the shaft reladve to the bearings of 
both shafts or if shaft A be slopped wc 
can say that our obeervation ahews that 
shaft B IS revehing 1000 revoluiloas 
per nunnto reUtnrs to shaft A 
Let it be ssaiimed that our bstm 
meats are of such a nature that ihev 
will Indicate relahve speeds not exceed 
Ing 1000 revoJuilotts per minute under 
alTpoisibb condiuons 
We have already observed that shaft 
B is revolving IJlOO rmhitlons per min 
me relstlve to shaft A vdian It k at 
rest in its beaniip We vUl now oause 
shaft A to revolve at 1000 revolutloni 
per minute in the same direetten as 
shaft B Vpon applying our instru 
menu we sh^ be surprised to observe 
that they are ladioatliig not only that 
shaft B U revolviH at • spaed ei 1 000 
rendntions per imnute teutive to tbs 
beanngs but that It is atOI revoMog at 
the same spded relitlve to shaft A, and 
H we show reverse the (Ureonen of 
routloa of shaft A ov lo stn—M i 
would stfll give the agme Indleatlons as 
to the rekm speeds of ns two riuka 
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la otte wBtdi m ihoold Itav* to 
that ihdt B always rmlTes 
at UDOO ravoladoas per mhime relative 
is aay otber obj^ ti 

whithir that d»Jaet wm lueU revolr- 

lotWaat 

M oowne In tlib case we Immedi- 
ately recomdie that oar ubeervadons 
are laUftM by the UmliatioiM of our 
iBStromaata. At the aama time wo 
nut Bot overlook the fact that wo can 
nenrsi oboorva OBythlu but the appear- 
■Boa of thlnse* aM whotbor the appear 
ance of iUbbs ever dooo or ever can. 

with the reality of things we 
probably nan aevor koow. 

In the oaae ol Ugbt wo are naked to 
beOoTo that light travels at a speed of 
IBMOO jofloi per soeond relative to an 
observer IneopooUvo of whether bo te 
in nkotion or at rest roiative to the 
soarce of the Ugfal* but bow are we to 
know that light travels at tUa speed. 

As a macimr of foot we do not know 
anythlag of the sort the only thing that 
we apparently do kaow that the 
pbyshiu mdverae Is Inoapable ti regis- 
tenng and presenting for our nbeerva 
lion iIm appearaaco of any velocity 
greater than thta. 

If tUa li tba caae, should the real 
or potential velocity of light be more 
that twice the apparent velocity, U 
would be Imposalbl^ as Jn the ease of 
our dwfts, for the universe to present 
to our obs er v a tion any vehicUy « light 
less that lB6i,300 mlm ^ eoaond, un- 
less the observer were oloMelf moving 
with s greater velocity then this to- 
wards the soarce of lha light, whioh ta 
Impossible. 

As we have already amed that so 
gfeatar apparent velocity Is possible, we 
ehonld therefore conclude tiul the v» 
loolty of light Is conataot (relallvely) 
at 186A00 mllca per aeoond 

Thus we have a eondltion anatogotta 
to that of our motor shafia, and aa be- 


fore aiated wo can only deal with ap- 
pearances and the reality must alwaya 
be beyond our ken. Therefore one as- 
sumptiuB an to the reality la Just as 
valln as any other, provided that it 


sumpthiB as to the reality la Just as 
valln aa any other, provided that it 
obecka up with the appearances. Ap- 
parantly all we have to do In thiti esse 
la 10 iMume that light has a real nr 
potential relocfty of not lem than 372^ 
600 mllea per second, but that the phys- 
ical unlverM Is Incapable of presenting 
an appearance of. or respondlM to a 
greater relative velocity of 186,300 miles 
per second, which is in accordance with 
OUT observations. 

Sefesco frtun the Ortost 
One ol our correspondenis, Mr E. R. 

Jacobs, writes oa follows 

After combing the Sesqulceniennial 
for a souvenir of a scientific nature, my 
wife and myself motored over to Atlan- 
do City and found just what we were 
looking for In the ‘‘five and ten cent** 
store This was a box of aasiirted 
sheila, quite a little c o ncolugical oollee- 


tloa in Itsslf^ for only a dime. Tuning 
over the box* the worda ^iuade in 
Japan" told the whole etory In far- 
away Japan where labor is chesp and 
■hells are plentiful ibey make thh pretty 
little eeashore novelty from which much 
can be learned 1 will now read Dr 
Gocksnil's article with new Intereet for 
we have the speolmens without lebor- 
Ing for them, end a shell on a popular 
bMch la a rare obu It is only fair to 
■ay that coUeetlons uf this kind can 
only be bought at seaside resoru and 
not la rha canary **6ve and ten cent" 
■tores of the city 

A Now Teleaeope Society 
The Intereat in amateur telescope making 
la mounting by leaps and bounds So far, 
wo hsve traoed more than 1J500 who have 
taken op Uila engromlng work. The coola 
westher of fall and winter, driving people 
Indoora where they can work on their tele- 
■eopes, ia now giving thla nation wide— and, 
in fact, world-wide— movement a strunger 
Impetna than before. Recently an amateur 
in Los Angeles requested the names and 
addresses ol tboae In his community who 
had purchased "Amateur Telescope Mak 
Ing." We inppllod them, and a club has 
bM projected In aeveril ossra we have 
reoeiv^ requests from bolaied amateurs In 
other commantdes, for the addresM^ of 
nefghboriog leJesoope enthttslasia. At the 
risk of causing occasional annoyance we 
have given these namee to bona fide "T 
N'a." Here Is a letter from Los Angelest 
Editor, Scientific American i 
For somo time a number of amateur 
edesoope makers have been planning lo 
organic a society here In Los Angeles. 
Yonr "challenge" expedited matters 
somewhat, and the preliminary arrange- 
ments having been made, we arc re- 
questing you Co do your "bit " 

It would help us a great deni, since 
yon aro the only periodical common to 
all the SO amaleiirs in Los Angeles, If 
you would give ■ little space in the 
Scientific American, telling of our meet- 
ing place and time 
Here Is the dsts 

Jdtetina place Study room above 
Science room in New Public Library 
fimr First Tfaursday In every month, 

■t 8 P u , starting November 4. 1926 
Everyone Is welcome although we 
are mulog a sperlal appeal to those 
interested In boUding tndr own tele- 
scopes. 

After the telescopes still in the proc 
em of being built are finished, the so- 
ciety will doubtless promnic useful 
work in astronomy 
If you will give this to the public 
through your columns, you will be do- 
ing B gnuit favor to the amateur astron- 
omeri In Angdea. 

Very sincerely yours, 

Charlton F rhute. 

Los AngelcN California. 




SIMONDS 

NEW riANER SAW 


Hundreds of plants are replacing their novelty saws 
with the new amends Planer Saws because the PUncr 
Saw leaves g smooch cut at a faster hand feed than u 
obtainable with novelty saws 

The new Planer Saw can be used for soft or hard wood, 
for ripping cutting off, or nutenng. And it is made with the 
same precision and cetnpeted sidri chat have distinguished 
Simoodi cutting edges for nearly a century 

Ask your dealer about the new Simonds Planer Saw Or 
wnte direct for literature and foil infonnstjon. 

SIMONDS SAW AND STEEL COMPANY 

"TheSawMoko.’* FITCHBURG, MASS. E.iaUljhMl 1«33 
. Brandies and Serwicc Stathms in Principal Cities ^ 



PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Asiockited Since 1846 with the ScieniiJicAmeTiam 


SCtENTinC AMERICAN BLDa 
34 3b West 4 cih Si^ N ) a 


SaENTinC AMERICAN BUXI 
Washington. D C. 


TOWER BUILDING 
ChJcofD, ill 


HOBART BUILDING 
San Fntndico, Col 


VAN NUYS BUILDING 
Lot Angeles, Col 


luiararthig caPriYT^ of alwlb aoat 000 of ov raodera tho aauJi aoai or i«a 
^ nwiTt ^ fo watt woMh «R« alt a H o n of thn afodao t of MtwnI bbtoey 


Books and Information on Patents 
and Trade-Marks by Request 
Associates In All Foreign Counmes. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Ri^ts 

Condacted hj Milton Wn^ 



Golfen eaa Idenilfj die make of a bell Its nIerkjBM Cn 70a? The reel 
pnipoae of the mesh nerklnimi however, ere meehanlcol, the Aasiste nt Peteat 
Co miwts s l ooer holds, but he falls to mention the nuiat InpoitaBt fuwdoa of all 
—that of nahmc the ball flf true 


kept secret and It rrmalned a aeorel to tbe 


l>on^U for Invenloro 

Many invcntoiN are 
afraid that at meune is 
Itoinf to Rteal iht ir 
ideas Thty may be 
Jusufiefl in this btlirf 
Therefor it is un 
wise f T any inventor 
to make hit plans 
public bffore hr has 
SI I lie 1 { r his patent 
You may devote yean t [nferiiog same 
tnetbod or devtre ar 1 if y u let il beenme 
generally known si nuonr rise may adopt it 
Whether that other man aurrre N In getting 
a patent on it 1 r wl eihi r he uvea the mr ihod 
or device with it a latent it will maki it 
harder for you to get patent rights and c b 
lain the jual reward to which your ibibty 
and industry are intiilcd Oont makt a 
public dficforore of your invention until the 
applitation u fUed in tht Pan /if Office 
Th le JB aiirh a thing on the other hand 
as cariylng Mcrecy too far It often happens 
that moio than one 1 erion cunenvra the 
eamo 1 lea at about the same t me Some 
line ago for example more than fifty ilifTer 
rnt inventors appti^ for patcniH 1 n tl e aamc 
inventifB — 4 atalilirrr fir airtlann— at 
about the vame lime None eoul I I y any 
pooaibility havo kniwn of tho acltvltlca of 
the oibera It junt happened flat all these 
invenlan hit upon the same thing Prfonty 
of invention had to he proven This r uid 
he done only by evidence cf persona to whom 
the inventor had dcscril ed hia invention 
JDont foil then to tell tuo perton^ in coiv- 
fidence whaS your imentton 19 and how it 
works Put in unting the /arr« that you 
heim tdd them and g t them to vgn and 
data tha statement Then keep il is atatf 
meat in ■ safe place no that if a question 
should arise at any lime la to whether yiu 
are the first to conceive the idea you will 
have the endenre to prove when yon first 
diBclosed It 


Why PatenU Are Delayed 

I N an ral slaittnrni on the changes ef 
farted in the Patent Office since his 
sdminiiiration began five years sgi Gim 
nlan ner Hoberlec n said recently 

Onr chief delay in granting palcDU 
oomes through the inadequacy uf our ex 
aimners Wc havi 600 of them and they 
are exocrdingly skilled men Moat of them 
have college legrerv They must be quail 
fled to examine appbcati na f>r patents in 
every field imsginsblr an 1 U> deride not 
only whether or not the application in 
fnngea upon oome previously grinted pat 
ent but also whether or nut the application 
la described in sufficient clearmsa to nuke 
it understandable 

Our chief trouble ii that after an ex 
aminer has become expert and valusl Ir 
to ua wo lose him to pniatc indiwiry We 
lost 106 last year and during tlie month 
of August wr lost 16 Although Congrem 
has recently jnertaaed the Mlarie<i if ex 
aminera they are still taken away from ua 
bjr the higher valanca of industry Nat 
uraNy when our staff c f examiners is 
deplete I we canmt pssv upon patent ap- 
pliratWna sv quickly as we should** 


Golf Ball Mnlm 

F irst AMisum Pstml ConuDisstmirr 
Kinnsn dtnev tlie spplusti n of the 
Dunlop Tire and Rubber O ri rfUDn to 
reguter as a trsdenurk s parluular form 
4 f ihi mcvhtd surfa e f a golf ball 

It is well known and not disputed hifr** 
he Bays that tbe purpoM of the meahid 
aurfare la mechanical to toope ate with the 
nMighrned surface of the rlub an I pc vaibly 
1 1 Bi I in the rcAeciion of light ao the ball 


M more readily seen from a distance when 
it Ilea on the ground after having been 
driven by a player 

After citing certain dr(ivioni be con 
dudes ^Tbne dccisicns and thooe recite 1 
in them are pmuaalvo that the mrdied sur 
face covering the enure ball and forming an 
integral part of the latter and perfonaing 
mechanicai funrtuns la the use if the ball 
rann I be regarded as a trademark for the 
g wds T > bold otherwise W( ul ) m effect 
bi, granting a perpetual patent for a golf 
ball having these fe Hurra <f construction 

The purpose f a trademark is to denote 
origin On thu theory the biak Rubb r 
(ompan) la*it >ear registrrrl thbir *96 
trial dfsign f automol ilr tin sa « tradr 
mark The Patent Office hell that it u by 
tbe Ircal leiiign that tbe make of tire is 
rcgiHCi n I The prariice however was over 
ruled by the C lurt of Appeals of the Dis 
trirl of C lumbia when the ( >odyrar Tir 
and Ruhbir C impany sought U register iia 
tire triad leaign 


Delays Are Dangerous 

H OW a first inventor may be denied a 
pal nt in favor of a later Inventor la 
inuitratr I in the recent decision by the 
Pairit f oiumtsaioaer in the ease of Parka 
vrrv is Hoffman Tbe inventu n relates to 
optraling ahafra f r lownpeed clutch bands 
of F rd autnmohilea and is drtigned to 
farilitatr removal rf tbe shaft when the 
clutch tr tranamiaaion band la to be re 
moved f 1 repair 

Tn diridiig for Hoffman tha Commia- 
siunrr sa>a 

Parks tpslifii 1 that tbe device was token 
from the shop car and that it was neter 
again used that it was placed in a pigeon 
hole ff the office desk unul about the dme 
he filed hia application for the inventioa 
adnulledly being spurred on to do ao by 
H ffmans aetivities Hoffman and tbe 
Hoffman Manufactunng Company gave tbe 
invention to the world several months be 
fore Parks filed his appllcanoo Parka* 
conduct token with the traumoiiy rlearly 
shows that he never coalempUted doing 
anything with the invention that It Was 


whole world except the interested parlies 
Parka Bohno and Simpaun unul after >t 
was given to the public by another These 
facts It IS belief justify a holdiDg of 
abandonment on the part of Parka ' 


A Real Pioneer Invention 

J llDCb TDTILE of the United States 
Court fer tho Faatern Diauict of Michi 
gan has written one of the clearest exposi 
tuna of the distinction between laechanjcal 
likitl and Invention we have yet seen It 
IS in the recent decision eatabliahing the 
right of George C Walker and Thomas 
M Luoking to collect damages for inlnoge- 
ment from the Lakewood Engineering Ctm 
pany 

The Walker device patent number 
1 234 964 IS used in finiabing the surface 
of a r ad before the cement has set. Of 
Its ment Judge Tuttle aaya 

Nothing had been discovered that would 
lo a better job than the trowel until 
Walker product tbe patented inventmn in 
suit and bnught in nae the flexible bell 
or strap to be dragged a roos the surface 
of the road It had never been used by 
any one so far as this record shows do 
one had ever thought of auoh a thing or 
heard of anoh a thing as 1 flexible eirap 
or belt 10 drag back and forth in a reclp* 
rocaling movement acroaa the aurfare ^ 
the road aa the very last step In the finufa 
ing of the road 

Now this patent goes away beyond what 
can be rilled the vroric of a skilled me- 
ebanic We have had a lot of sbUful 
met homes building roads and we have bad 
g lot of engineer»-^nd akilHnl engfaieera 
— building roads and we irere fussing 
around with labor to do the last work by 
hand and by band 1 mean the trowel fin 
lahing of the anrface and nstng othec 
things that cbd not leave the work In •• 
good shape aa this simple denae of the pat 
ent In the suit It is alnqils aa one tWaka 
of II bat that lo Juat what definaa an In 
veoiion In my jodgment 
"It h not Rm great eomplex maeUnea 
that nooeasarUy dfecloaa pateatability and 


Ingenuity Tbe drtfiaman familiar with 
the atrengih of material— and msrhanlna 
can build very large maehinee and pat a 
lot of methaiocal eleoenta and movements 
into them making them expenalvob but 
what we really intend by tbe patent Uw 
IS to reward by the grant of a monopoly 
the bnngmg forth of eomething that ean 
be used to our advantage wfaioh had not 
been ihooght of before It makes the vmrid 
a bettor place in which to live, aa tbe le 
suit of what they have done. Here is a 
thing uDsple not difficoll to make, but no* 
body thought about it, they had not efama 
It before 

Walker*a devtco was intended to be used 
by hand Tbe defendant uses maohinery 
to Bcromplish tbe same result This the 
Judge bolds, does not avoid infrmgenwnt 
There is nothing,*' he says 'that the 
defendant s belt does that was not done 
by tbe hand bell Defendant a belt on tbe 
machine does not do so much because it is 
not necessary lo do so much and of oourae 
not being net^ssary lo do so mueb II la not 
netnaary to make it so heavy 

They naturally change the tod to fit 
the Work That u the work of a skilled 
marhanic No one baa pointed out any 
thing done fay this belt of the defendants 
that was nut done by tbe patent in suit 
Defendanu use this belt of (he patent in 
suit and they get Teaultt from it or they 
wonid not use It, and tlioee lesults are re 
suits aceompliahed by the patent in amt 
and this la mfnngemfuL Ddendanta do 
not need all the thinga that tbe plaintiffa* 
belt waa designed to do aad would do 
and they do not build it ao that it would 
do all (he thinga simply becanae they do 
not need all the things That does not 
escape infringetnent If a person has a 
patent to do oertom things and acoompliah 
certain rrralla aad if 1 do not need to 
accompliah those rrsnita fully but only 
partially and I lake Uieir machine lo ae 
oomphsh a part of the reoults 1 infringe.’ 


How Valid 11 a Patent? 

**\ PATFNT n no good until it has been 
ia paowd upon by the courts ” u a stoto- 
ment aomeiimea loMely made But just 
how true la ii ^ Here is what the court has 
lo say on the aubjeet 
'The preoumptioa that a patented 00 m 
blnaiion is new and naeful, and embodies 
invenuon has added force where aa hare 
It appears that tho palento relied upon as 
showing anueipation were oonaldoi^ by 
expert patent office offinala While tbolr 
judgment is not absolutely binding on a 
court u ka entitled to greu weight and is 
to be overonme only by clear proof that 
they were mistaken and that the oomMaa 
tion lacks paieouble novelty ” 

With there words Judge Gilbert wnling 
the opinion for the Cironll Court of Appeals 
for the 9ih Ciruut denies the appeal of 
A J Moehr and Son and the Standi Chi 
Company to set aside the lower ooort'b de 
ciaion imstoinlng the validity of the patent 
of the Hopldns air brush for spraying paint 
ovnied by tbe AlUanoe Seeurltiea Compiny 


Tlie Uaer Heipe to Infrlnfa 

H OW tbe Dier of a minuftctured aitiole 
can help to make that artwls Infringe 
a patent b ahown in the letereating & 
olaion obtained by D AReir Leak over 
Hunt Lasher Company hi ihs United States 
District Court in Maas a chms tt B, Tka pat- 
ent In 4|Deitloa was far an autoaotk Uinv 
toreh vriib a beat-eomliicdng wira Ih a 
feirtabt and a plug wMc In tha flame oyUg 
der, auoh aa b ured by iewrien, eleotn 
dans and otes lor nldBriafl and bndAg 
"Mendam'a feMnbe does not mend 
below tbe top of the blaffi oyladet auA •• 
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Patents Recently Issued 

Clwlflwi Advortbinc 

Adv^riiM^menit fn tAii Mcetton H$Ud under jrroper elatnfieaUona, rate f5e 
per ward each tneertum, imntmum number of w&nU per msertion £4, maximum 
00. PaymeniB muet aeeompany each tneerlton 

Official eaptec of any patmin haUd in tAta aoctton at IBe each, state patent 
number to uuur* receipt of destred patent copy 


Pertainliix to Aeronautics 


orlflasllj soU bf iIm Msanfartam, ao hesl- 
cMdusUng vln la InawtsH la ll^ tube/* 
■aji JiadtA Brsnstor. **Biac etob toreli aoM 
Is aoeoiBpsnled by prlntod Inatractlom to 
uaen *to laasn two ordinary ptpo oloanen 
in tube' in pUoe of (he wtreleH wick, 
when that wick boeomm charred. In tbne 
pipe cleaoQV la a metal center which, while 
not aa efioackuM aa the copper wire used 
by the plaintiff, neverlheleaa ctnbodica the 
same principle and when need clearly in- 
fripfSa claim alz of the patent" 

On theee facts, Uw judge bolda, the 
patentee la entitled to Invoke two wdl ea- 
tabUibed prlnclplea of patent law — the doc 
trine of equivalents and the doctrine of 
eontrifautory Infrmgeinenl. 


A MlUion*doIl«r Patent 

T he plaintiff baa received nearly a mil 
UoB dollara in royallica from a dosen 
ooneeini, a tidy sum to receive fur nuthing ” 
Thus l^ederal Dbinct Judge Dudlno in New 
Jfliaey characierliea minlcally the defense 
of lack of Invention In the infringement 
suit of Oel^alu and Thropp Circular Woven 
Tire Company versus Murray Rubber Com 
pany. 

The Thropp patenCi which couiaina 148 
claims, provides for a machine fur forming 
tire fab^ down on the alda<t of the core 
and also forming it around and ahing ibe 
bottom of the bead The loiter operation 
had been performed by band or by •i‘paraie 
deviceo, 

"Some question was raised upon the 
argumeot that tbo deviocii involved mero 
meehaiiloal akiH,** says Judge Bodine ^'A 
study of the inventions shows that more 
was involved The atilrher oiechanism with 
the angle-changing device may be a very 
small matter, but It changed the tire build 
ing business from macUnlng and liand 
construction to machine runstraciltm The 
defendant gives the tribute of Its imitation 
to the invention. 

"The whole tire U machine built, the 
underlying mechanism operaies all parts 
of the machine and different clementfi op- 
erate upon the raw matenals to produce 
the ultimate product. Thropp invented the 
maohine, which la a true combination and 
not an aggregation. The plaintiff may have 
an aocounilng." 


The LImiU of RelMues 

T he Importance of drawing up the speci* 
ficalions and claims of a patent with 
the utmoat care is illustrated In ihr infringe 
menl case brought by the Traitel Marblo 
Company against U T Hungerfurd Brass 
and Copper Company The iiatrnt was that 
iuucd to & H Calkins for improveinenrs 
in pattern and guide strips. The defen- 
dants denied infringement, pointing out that 
the original Calkins peteut Iiad been re- 
issued after liaving been Upclared invalid, 
and asserted that the reissue Has invalid 
on the ground that a relsuie docs not and 
cannot confer validity 
‘The reissue patent number I5JB24 can 
not broaden or add something that was not 
induded In the original patent " Judge 
Goddard holds. "Seodon 4916~lJmlcd 
States Revised Statutes which permits rc- 
Uaun, allows a patentee to limit ttie claims 
of the patent or to correrr any defect or 
error which occurred from inadvertence, 
aocldent or mistake, but does not permit 
the injeoiiou of new subject matter into 
tlm patent Tlwrefore, if the original pat- 
ent was lavalid for the lack of the dis- 
oloeure of Invention, it follows that relMue 
patenu would continue to be invalid" 


PogMnarlc Advertigfaig 

T he British Government Economy Act 
poisod by Parliament enables British 
commercial firms to advertise their goods 
by means of post-ofBce canoelladon siampa. 
Hefetqfore these stamps have been used 
omhadvoly for ofScial stogans. such as 
Wesley* or "Briddi Goods are Beat " 
Now the postrofios department has given 
g noBiraet (o # Arm of Lewhm ndvenfslng 
c ontra eto r a for thn htUng of tUs privOafe, 


Airobaft KUAMrwuiuc Mi>uurb. — F ormed 
of light inutnllic strt|ia cormgiited Inngltudt- ' 
uully to atrengtheu the eufitc ngalust miNh- 1 
lug aud oxpanHlon, the strip olRes offering 
mating lop Jotnta. Patent 1588^7 H J 
Mooney, c/o Btcd Wing NlghtiDgala 

(Jrove, Uilber Groeu, Londou B tl. 13, hhig- 
land 

Aiitla^c C-o:rHTRVCTiorr — TTuring an «- 
teudod lifting surfuce oomposeil of a pln- 
rullty of loiigliiidlniilly iIIhikmciI spaced wiron 
odopted to support a pin mil Ly of Mcetlous 
of thin motnl strips. Pateut inoSllS. T 
Uorgan, 111 Plonoer BL, linniklyn, N Y. 

Auship. — I n which menus is pro\ bled for 
maintaining tlie ship In n set courao and for 
generally stoblllalng the ship during ita 
travel Patent W Rhepparfl, 21 

Iklhune Bt, New \ork, N T 


Per taining t o Apparel 

Bpouthman h M AUiNO Btocki^u. — \S htro- 
by the heuxy rubber boots uiuy be dlKpensed 
with, und a ajicrlully cmistriKtod elastic 
rubber stocking, hoMng cnnsidvruble freedom, 
at iu>Of«iiHry points niml Patent IDOJOBU, 
(' K Arnold, 2% CnIIfnmia Br., Sou Fron- 
cdsoo. <W 

CouniNED Btockino anu Ovntfluon.^ — 
^ Ulch ciimblurs the utility of an ovemlioe 
nnd n ulitekiiig In one article of noAt aud 
ntlracdto uptMiiruncc Patent 1S0Q814 B 
H. IkMigc, 3701 Coney Iidand Aw, Brook 
lym N Y 

Batiiinq Sr it — H aving the crotch of the 
troumn portion seoinJeas, thereby JiiLreusing 
the wearing qualities, nnd i*umfort to the 
wearer Patent 1007033 11 F Bteiihena, 

c/o A\est roust Knitting Mills, Bos K, 
Hunrington Pork, Cullf 

Hour Srpronrot— 1\ In rein the CDcfrcJIng 
baud may be adjiistml und Is quickly cn 
gaged, but is locked mhcii the parts lire in 
operative position Patent 1507188 M F 
Gaunt, P O Bus IfU, Dayton, Ohio 

BoHOtf-SnisT CoNSTSumoT — III which 
the sides and lower edRos of the bosom are 
freo from the flexible body of the shirt, dm 
lK>som Wng wcuretl only along n medial 
line Patent 1000880 C W Hutchinson, 
IG 10. 40th SL, New York. N Y 

SiiiBT OR SluiLAi AimcLr ~ Having a 
conrrulod adjusting menus, Including h scries i 
of fostennrs, arranged to l» effeetlxe In 
shorteiiitig the longtii of slccveii. Patent I 
1000807 M. Lewser, 570 Broa<lw'ay, New| 
York, N \ 

SnilT — Wtilch pemtiu of iu bclnit uicd 
ss an o^llnory detnrhnblc collar shin but 
may be quickly converted into low neck or! 
sport shirt Potent 1*5(10008. B Lipman 
8^ Booth Lus Angeles Bt, Los Angulcs. 
Calif. 

ARon Biaor. — A dapted to be Incorporated 
in tho siinnk of n shoo, to prem'rve the 
flexibility of shoe, and strengthen tliu nrcJi 
nt tJie inner side PntHUt lOOKVU B tL 
Xirake, 54 Lonox Rond, Rockville Center, 
D I . N Y 


_ Elertrlral Devicea 

Radio Tuwifio Ditv ICK.--Incladtng an 
outer primary coll, encloaliig a secoudoryi 
and tertiary coil, which tri|dcx furunge- 
nient la placed over u standard bulb and' 
socket Patent ia8852a U A Jenny, 128 
EL Madiaon Ave , Dumont, N J 

l^iRTAnu Lawp —Whereby means are 
provided for mipporting the lamp without 
using nails, screws, or other securing de- 
vioes, a combination vneunra and magnetic 
means being used Patent 1G06G60 Q 
Oobeo, 201 W 4Dth St, New York, N Y, 

Kixotbqicicdioal Apparatitb — For riie 
production of low frequency currents for' 
appUeatlon to tbo hnmon body, easily regu-' 
Uted to produce a variety of elEecta. Pateutl 
1GB6802. K. P BaaA 1138 nnfam Ave., 
Bronx, N. Y. 


SADiliotv — Which comprises olcctrlcully 
hcatofl heavy mllor, miuinteit to lUluw nilliiig 
over the work Instead of sliding in tlie eon 
ventlonaJ way Parent IGUGISI L M 
Hills, Georgia Avn., Bantu Mouiui, 

Cullf 

Ktectrio TnnrwriNn anu Beau ruTTiRO 
Maciii^e. — F or cutting cork carpet ruWs r 
fl<H)ring, bnttlLwIup linoleum, uiiil similar 
flooring inatirmL laid in sheet form. Pnt- 
Snt iriiMmO V J Fuqwj, 034 Hrybold 
Bldg, Mimnl, Flu 

EhJtTHU At! Y (OWTBOLLKI) VaLVE, - FoT 
nutomuthully controlling liiu flow of gus to 
a buniir fur drying piiiH^r. during oil tbi 
time that the prcsocM ure in oih ration Put 
ant 1000287 F E? Lull, 74tli Aie, 
Hlmwood Purk, CbJcngo, IU. 

Radioreckiv FiL — l*(irlicnlarly adapted for 
ilistAllation in tbe cmivontiunal radio paiitl, 
ollowiiig the eloctriMle to ho iHli‘itlvcly rn 
gam'd with und djw^igageil from tin crysral 
Patint 150(K(71 H F Kcnjoii, 45 Cuine 
Ave, Bun E>ati(.isci>, < olif 


^ ()f IntarcBt to Farraem 

Jn(.()hatoil Ineliiding u tmy removably 
anpimrteil, hnxing a pliirnllty of ndlers 
for supporting the eggs uml mntlnu trims 
milting muiiiiH for rbe rollers. Patent 
15(18(181 V Y Ilnke e/o Gn-en Ilill 
Poultry Fnnn, R. F D N«) 3, York. I*n 

HkLF lUSCH Aki INU ( 1 1 Til ATOR. — WTlirli 

will operate belwwn ross of eom or the 
like, scooping stones, weeils. etc., to tho 
con ter spneo and antiMniUically dumping 
rJitfui out of the way Patent IStWOflO L 
A lie Ln Nux and A P (‘aiiova 1125 
King Bl, Honolulu, Territory of Hawaii 

Diht Gin — A smull mnnunlly oi»erated 
devlit, with double action thus Insuring a 
constant supply of nlr prewnirc for distnh- 
iidiig on liiscrtieMn on growing cretpa. Put 
ent IfKmil r G Allgniiin, e/o A 8 
Ml Daniel, 434 \V 12(tth St. New York, 
N A 


Of General^ I ntcr^^_ 

E'nuUNu Table. — H aving novd nnd cfli 
eient iiieHiin for holding tiic legs rcltusablv 
i Itlier in fuldiMl nr top supiHvrting position 
Pnti lit n0.'tf>7n (* F Knrstens e/o f’ohd 

du Lm. Table Mfg (‘o, E'ond du Liu, Wis. 

RmiirB Stock Rack — \V Ideh w ill receive 
tho hot nihher stiM>k dm'itlj from (in mdl 
und will pniperly support the same without 
the nil* of NoiipHlonc I'utcnt 1.507(131 F 
Splfidcl, Murrisville, Pn 

AiiPLiKlil.— CouHtruetiil to accommodate 
liny HtiifidunI rrtic of loud h(h ulcer milt, and 
will riinctloii to eveiilj diNtnbule tin Hoiind 
in nil dirrctioiiH I’ntent 1507511 B 
Maxiintk 40i> B T5th Si , New York, N Y 
SvFFTV Gar (’ock -For use on Ihe onll 
imr> tjpo **f ouks, (hi ciek b* fng pni 
tiM led from iiiviilentul turning hv spring 
pn smmI latches Patent 1500013 J G Wil 
son DlUndnlo, Del 

iNKVVML. — Including u pen stand with 
luk w^U and mdosed fotinriiln, for aupplr 
ing sni 1 will with ti n liitivcly small i|nnntity 
of ink Piilenr IKKITJO F II tiis*j 
Box 172, Ganhicr, Mass 
RoADnn) CoNSTRi cnoH — ^By the nrrHUge 
ment of hexngnnally formcil slabs in such 
milliner that n siiiglo slab will slund a inaxi 
mnni of priHSuri Patent 1505(185. L A 
pi rry, Luiigvhw, Wash 
Butter DiscrNHi-R.— In whuh the butter 
may remain in relatively large pieces, means 
bidiig provUM for si \i ring h portion of pn* 
detirmlnLHl sixe uml weight. Patent 1507H0 
IriMio G Jiiboson and P O Berg e/o Mrs 
ll G Johnson, 535 W, 141st 8t , New York, 

L\ r 

Sanitabt Oillapbihlr Trap— T n 

widrh the fly paper is entirely concealed ami 
Icid in a flat plane, a number of openings 
providing Booeos for the fllco. Patent 1507,- 
2S7 EL EL Pinkerton, c/o Pinkerton Fdd- 
; ing Box Co., 414 Hash St, Chicago, IU. 


The coMracton have reoeived a aohedule 
showing the number of atamping maohlnaa 
at every post ofice and the average number 
of lelten a week passed ihrmigb them, so 
that advertisers know precisely whst adver 
tuing uppiiriuniiics are avoiiablc Here- 
after, thrrrforc you will know what ll la 
all iIhiuI sliould vou receive a letter from 
IxiRfhiti postmarkcil '*Good murning Have 
you us«»d Pears* wiapf" 


Switch PatentR Upheld 

I '^lIK UjHtriLt I iiurl nf Western New York, 
in the LUM of I hi tleclriLal Engineerw 
r i|ui|imt III ( iim))mi> against the Champion 
Sviili h (.fiinpunv IkiMk the disc >uun*ti- ting 
tlrt.triuil'KWiiLh paUnlH for high voltage cir 
I uitn, valid and iidriiignl 

rhr uiiject of GcUh was to make a switch 
Btructiirr of tlie Bu-ialleii disnm nesting type, 
j/i which M jnsKiinuni of cuoiact was ob- 
tained bctwrrii tlic fixed Lugs and ihc switch 
blade or bladm, while Jacobfl di signed, (1), 
an ImjiTovi menl 111 (hr spring prci.Mjre of 
the blades, and \l) a novel form of luck 
inerhanuun The utility of the patented 
structure is sliown by tlir fai I that it hat 
largely supplanlcil other high vuliage swiichea 
due (u orcrcoauug objeettom in (he prior 
devices, 

Juilgc Hazel liulds 

In view uf the advance made In the art 
by both (.rtiK and Jacubs, the claims for tbe 
bri>ad inviniiuii do not require a narrow 
coDHiruciiun, and plainiiff jn rntJtJed to a 
fair range of equivalrntn. It is unDeoewary 
to analyze the numerous clauns of the Jacobs 
patent liAili coniainH a feature of novelty 
in relaliun to tbr invention, and all ore 
found in defendant's struciuic 
"A decree may be entered with costa, 
holding the (,elts patent and the Jacobs 
patent valid atnl the rloims infringed by the 
structure of the drfendknl " 


Yon Get Only What You Atk For 

old Mjing that an inventor gets no 
more proieition than he oaks for In his 
patent claims is Illustrated clearly In the 
recent dctjwuii nf United Stales Bistncl 
Judge Tuttle in the Fohtcrn Michigan Dio- 
inct dismiRoiiig the suit fur infringement 
brought by tho Great Ucslern Monufoc 
tunng Oimpany against the Lowe Manii- 
farturing (ximpany The patent in questaae 
was (or a gyrating sifter One of Its fea 
lures IS p<irtsbiliTy Judge Tuttle says 
"While 1 am oinviiKcd that a claim oov- 
ering this idea rould have been drawn and 
would hove been novel this Idea Is not 
rxpjfAsrd in ihi chums In suit, and cannot 
be read into ihrin It la pustuMc that the 
inventor regarded lus constmclion os en- 
tirely novel and tliereforc, after preparing 
the bp ll ilaims in suit, be neglected to 
einiKidy jmrtabdity in any of hu claims, 
“i*Uintiff*fl BUggntion, that the rourl read 
into this vluim certain limitaiiona so as to 
save ibe claim from luing anticipated, can- 
nut be accepted 

' Wc must take thu patent os ll was pre 
pared CozhUb did nut write sneh limila 
tions into any of Iiib claims and we do not 
know why he did nut do oo 

"H an inventor were permitted to obtain 
bruad cUimv and tlurrafirr wntc in auch 
lindlatinnH as are n«f‘^sfl^Jr to avoid the 
prior art but still cover an alleged Infrlng 
ing structure, the public would never be 
certain as to the meaning uf a claim and 
I ndless confusion and litigation would 
rraulu” 


Italy FalU Into line 

T ICHNK AI men will welcome the news 
(hsi J(bI). following the example of the 
other leading countncB of the world has 
commenced the printing in etfcnw* nnd in 
separsto numbrm of the sperifirations of 
pBienicd Inventions. \ll patents granted 
after Oclnber I of last year are Said to come 
under the new rrguJallnii. 

This leaves onlv Llelgium Spain and 
Portugal among the leading European coucw 
tries still to take this important step in tha 
right direction 
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CloTU»B PW^rETTOK roa iBONIfn BOAUIfl 
AttBchobli In Uii. BtuiHlnnl ( r ■u[>|M>Tt uf ati 
irf niiiR hjiinl furimnK a ffiiiird u|Hin wbii-h 
o\ rliiiumiiR iHirfH <f dorliitiR tn ir be bold 
(otint IQfKifMO A (■ Noiewiitky 800 
1 ulin tit St Jnohii inilU Flu 
111 ILUIM < — Kvanarningo- 

mint Ilf 1 rtf ust h 1 ibe nhlHi may be flnifdml 
HO lU lu l MHUtlltl U 01 lUplLtL pOft of tin. 
bull liut uIkii 4n<.lc 1 ] uUnt lOOTlOT I 

1 > I*Hi c All xuuilnu La 
Aoeot^iiNi — A monthly ahcot 

fur calf 11 lure tJinaiRh tbi iwe of whl Ii jk 
luunta uf ■Hill cummixIitiLa u milk hrond I 
and 1(1 m ty ho I uiiily kept Patent I'jOTZHO 
I G Mu haul r J010 Palmtr A\( ^o« 

Orl HI a 1 a 

( II \at — rnnablo of a numhor i f uaca, thi 
mii'ifmitloti btinx aooh fliut ir is eaaily 
ioii\irtihli into a atop lad hr c r a hiah-cfaalr 
Patint riOUOOO F II V^Pilm 701 K Mar 
kot St , Akniu, Obm 

( 01fUN»U DUBtPAN AND HOLOO FOB 
Hbimimh lilro^ Which mar lx readily manip- 
ulated for a drain d pnrpon or may be 
himg up fur auppuriiuK broonu bruabia and 
the Ilka Patmt h h Stoamr 

0/0 T M C A . i Hdrd St Ntw York 

N y 

TBAtK OUKTAI*! IlOLDnL ProvldlofC 

moatia for fanlitHting Uil aiiaiirDwon of a 
rnrtaln or thi Ukt uid for prmilttbiR tb< 
aamt to be rpadily moved Patent 10118479 
C P r>fly anil A Watta r/o II L Judd 
Co t 8T Chambira 8t Ne« \ork, N Y 
OBFVAWBirrAT CANOLr — Of the wax body 
typOt with meana for pre\inunR the randtn 
from becomlnR diformid in the prtaonoe of 
almonnal beat Patent 1088454 M 11 
Sldwill. 42J Arch St , C mmlrn. N J 
111 rHXNG ruAn ^In whldi a bather may 
aaaume a comfortable aoattd pwritinn In the 
water without danRtr of tipping o\tr and 
aubmerglnK the biiid Patent 1608457 J 
Bommir, Rebceca Plact, ISiaabeth N. J 
CAimnr — Having at iti mdea and bottom 
renlUint mimbem to which are necurtd n 
tainera carrying replaceable buffi m Patent 
15886d4 C Lifkowiti, c/o nimilefi Car 
boy Co , 860 South St , Newark N J 
Hot Par Lmn awd tH-Movrs — Hr 
which an opt rater may enfely maoipulote a 
hot pie pan without dangi r of bd'iig burned 
or Kpilling the coiitenta of the pun Patent 
1008530 J A Lmt, i erlyle lU 
I’tyimraour — Fop um with talking mo 
(blnea m ordtr tu nprodme tbo niorda In 
rach a mnunir that deaf pi.nona may eniu> 
the oaim Patent 100867'S J W Qonce 
Anderaon Tenii 

(NiuniNm TAivg ard BnoRgrfiT — Adapt 
ed particularly for u«e in a aick mum al 
though not con Am d tn ouch ua« the dcviii 
may bt rtadlly ndjnared Patent 1608500 

0 G bitrlingh Thi Mnidra. 713 10th SL 

N mhlngton D C 

Mold — Hapenally adnptid for uao In the 
prodw-Uun of tlu potkinR ruhhem omploTe I 
on owuha and uthir well equipment Patent 
1507701 L G Hurt SSS V 4th St, Tulaa 
Okla 

Kxuirfnra.— For household iiae to Indl 
cate the oundldoii of Huppheu of \ anous 
commodities as they require rtplralaliing 
Pstint 1508822 D 1 Showolter Frank 
fort, Ky 

Ilaugn OR Mop notpra — "WTilch ii Inter 
changeable permitting of a diffrnnt frame 
bnng readily attacfaid whereby the mnpa 
or brashes may be varied Patint IWWVW 
n Iterlow, 156 F ITlst St Now York 
N y 

Pn* CrrAifFB. — 'Wherein means are pro 
\lded fur wiping an ink dot frum the end 
of a pen and also polishing the pi n I nr 
int 1590 Its T A iniryundor, 201 W 
108th bt New York N Y 
CuuKTNu Accfbnobv — AffonUng means 
fir siipiHirtlng solid food Stuffs above the 
buttom if a rfxiklng utmnl and pniluding 
burning in tin eii,nt of thi llqutl boiling 
away Patmt ITHnjl 1 H Devlin, 1446 

1 nheraib A\e New lork N Y 

Dim UAH ^ T( BT ard roNircnoir — 
Capablo of iim hi mnjumtlm with nn out 
let for con lulling woste material thi divice 
may be naddr dctochel mil n ittaihed 
1*atenl IMOMI It Kuraban li 1 i xiugton 
Ave UrouUyn, N '1 

rrown IloMini*— Koi buwli ar \ the 
like wbireiu a pi ndity of rotls an pr 
vldeil f r hoIfUng t)i flower Htuns In u de 
■in.d iHHition Pdint 1509*I-H> W S 
i>aniels 151 Daws Avl , V* bite Plains 
N Y 


CoRNROTiRa DertoK — - For adJutUbly 
ronneitiBi tx>geUH,r two mis of m flfkiUe 
eleuKut swh OB a rope, dotbiadlna or the 
hke Patent 1588849 H J HaUfdd, 940 
8Ui A\ e , Astoria, L 1 , N Y 
TvpfrWBiiKB Desk— I n whlefa ample knee 
Hpoco Bill leg room U provided ander thi 
link when the *lyp^wnter siippordiig plat 
f nn iH towered l*utent 11^0861 F B 
liitsel, 08 Lfover St. Albany N T 
Till L Fold ^ — In which the damping meant 
prov Idi a oonv enu ni c lu tnaertliig or i^eaoing 
liilU, and a transparent < lament Is provided 
fur an Identification card Patent UM 
m E Beavey, dStt Pearl Bt, New York, 
N Y 

Gabmcnt HAirm — IKhleb la extenalhicl 
or ODD trued ble, may be coiivr iilently stoweil. 
in a suit case or even In the cnat pcaket i 
I'atint 15QH747 J F Scharlea o/o C M ' 
Wolkor, 627 Dnridson Bldg, Sioux City 
low a 

HCHAZf EzEROIBCB ARP STBElfaTB TMT- 
n— Which may be udliscd to ixercUe and 
develop the human body uniformly to a high 
degree thereby upbuilding the general 
strength and health Patent 1666840 S 
8 Smith SteelvlUe, 111 
ARritfczAL Fibbino Bait — In which 
meauB la provided for InstanUy diawglng 
the general color of the halt, by tuhttltating 
* shells of different tints Patent 1589703 
|1> Head, 1320 Blrcfawood Ave, Chicago 

I HI 

I UiCBROUA Habdlx ^Wbtoh Is adjustable 
to constitnta a straight handle for wonun 
or an angular handle as generally preferred 
by min Patent 1000040 S J QoUwdn 
1185 E 14th Bt Bmoklyu, N Y. 

Diatq at Staro — Which may not only be 
adjusted to different poaittoiis but may be 
used to support a number of different ob 
j( rts Patent 1500016 8 Hamburger, 700 

Ave C, Brooklyn, N Y 
Tsn Reuiivkx — B v means of wblcfa the 
mom Diay be cut and the tree with it^ 

I ots and part of the soil Ilfiml bodily for 
luay trnnspurtatlnn Patent 1500H41 H 
V Soger 1001 No Van Burco St, Ifis 
soula Mont 

Roll — Shaped isprciolly to form a n 
leptaHe or Hjince for a frunkfiitter or other 
etlibU. matennl In tin form of n oandwrich 
I'fitint IliUOtOI E Mniiddbanm 58 Ham 
dtnn T-irruii New lork N V 
Stfrciunu DrviCL^Whlcb inrlndea a 
plurality of indliidual hcliiiiI eleminta an I 
a fiumo fnr interchuiigi nblv assenibluig the 
Humt for nw Patmt 1000177 A Hifre 
wits r/o SfieilnUT I'roducta fo, 545 West 
I beater Avi , Niw York N Y 

I OBTABIE SA(*nAMFRTAT ARD DrVOnOSAI 
Vliar — W hich may be riadilv erecdod In 
Llie home or hunpitul fur private devotional 
IHirpoMOH In admlDlotiniig the Hacraments of 
baptism and common lun Patent 1000107 
<'* Gay i/o Gay Jlrus, 142 Rnwe St, New 
Hnven, Conn 

Balukir AnrEgnsiifo MrrnoD Ann Ap 
1 AAAI la — By which circulars novelties 
(tc can bi sent aloft over a public father 
ing and ot an opportune moment be seat 
tered over the people Patent 1588211 E 
T Mnguire c/o n D Schrouder 4 Co 
1616 Bosh St, Ban Franelaco, Calif 

Hard war e Bnd Too ls 

SoeKirr Wienon — For ti^tenlng or 
loosening nnts of various sfsea, such as thow 
used on clamps for guy wires on telephone 
pohs Patent 1507785 V J Grant, 6822 
Vda 8t i hleago, III 

FTweriNu Toot. — F or lifting saehcr 
rods 08 used In well drilling without tbn 
linblllly uf dxscuiiDOetiun or accidental re 
leiiw ot the n»d Patent 1586348 L 
riilding 110 *11 St, Oxnard, Calif 
Akivat Trvp — I lHiing an attacbmant 
for iinvinthik tbn accumulation of matter 
nnrler tin swiiignble trigger without Inter 
firing with ita downward movement I^t 
int 1508781) B UcTaba R F D No 0^ 
Crearo low a 

Saw — In which the blsdo Is adjostablc 
at on angle to tlie handle frame and moy 
hi ruulily locked in itHrattve poaition Pat 
int 1558006 R W Graves c/o Mnnn 
\n len ii ft Uiitin 24 \V 40th St, New 
5 irk N 

risniM) Tool — l>iteclaUy adapted for 
use 111 wills having novel means for grip- 
ping 0 Slicker nd at the shank, In coses 
whin the box Is broken uff Patent 1666 
70S C H Brown r/o Brown WritUng 
ft Machine Co, Brei kenridge, Texas 


Jewkikb’ Toca.^A klni^e tool In wUeb 
ToUera of vorylnff Rbmi may b« employad 
aroordlog to tba reqairomants of a given 
pim of work Patont 1000142 If Both 
enbarg and 1 Attiao, 440 W 45tk St, New 
York, N Y. 

BusvxYino iRonukixifT — A Mnooidir 
Instroraent of great precialcm and long 
range, no exposed or morabla staetta bain 
the hairs bet^ within tbo inatrumeiit Pat 
out 1506510 A D Hadoel, 500 Ohls Bldg , 
San Franolaoo, Calif 

Sinvviipw SnppoiT —Adapted for sap- 
porting the ingulariy disposed rops of ■ 
Htuveplpe against sagging, or aoddootal 
displacement from ona another Patent 
1508803 W L Plummer, 1151 rT* Bt., 
Sacramouto, Calif 

Bill Hook — Ilivuiff means therein 
adapted to autmnaticaUy act to avoid dan 
Ler of dlsploeemeut of the engaged end of a 
choker Unci. Pataot 1600727 8 B Stow 

art, 220 So King St , Centralla, Waoh 

Wmpow Fasteivo. — W hich servee the 
douUa purpooe of preventing rattling, and 
will permit of the saabee being ellghtly 
raised or lowered, and lockod agaiiuit further 
movement. Patent 1000660 J A Segallnl 
500 Oraham Ave, Long laland City, N Y 

Tbbead-Pwotxctiro Dwiok — B ssily slip 
ped over the end of a pipe to protect the 
thraada against damage by rontaot in the 
movement of the pipe Potent 1600600 0 

D Young, c/o New London Ship Engine 
Co. Groton, Conn 

Wrench — P artlenlerly easy to operate, 
and having a poaltlve stop fur the eliding 
member requiring sn actual releoae before 
It con be odjuoted. Patent 150*U02 M 
Bronde, 146 Embareodero, Sen IVoncioco, 
C*nlif 

STovxriFr SEcnONS —Which bae one 
ind lo^ed against cxponsiDn and tba other 
inri lockid against contraction, the ends 
forming a threaded Joint. Patent 1601640 
J V Orr, ^x 146, Monroe Wash 

CAJUTNTnu* SCWBINO Qacob. — H aving 
an extensible body and protector head* for 
the scribing platea, for numerous uses suidi 
as cutting stair treads fittings shelvas, etc. 
Patent 100115N D Moore South Lanoos 
ter, Maw 

AiutiaiAmr TRquau— T he head and 
blade hilng pivotally soniierttd a due oe 
cured to one membtr anl ring member to 
the other Pati nt 1590776 Z G Luxare 
vich 00 Tooat Ave. Sun Francisco, Calif 

IIauuke n>E Perlihhivt IIeills — A r 
rongid to permit tempering or b irdening of 
the dolly head to any desired degree with 
ut injuring tht tongnea or nffles Patent 
1601644 W S IVkovIch c/o Admiralty 
Alaaka Gold Mining Co Juniuu, Alaska 

Bolt for (ViMPoaiTE Floors— Fnr form 
lug a connection between tbo concrete and 
the sleepers for a wooden floor and prevnit 
ing surface ir regular! dno. Patent 1600745 
r M I innsmond, 620 4th Bt , Ban Fran 
Cisco Cal 

CoHBfNATioN Lock — C apable of a large 
number of combinations and pmnlttdng of 
general use particularly os a substitute for 
inoxpi naive lu y locks Patent 10OOR88 J 
\ Tonea, 4238^ W 2Sth Bt, Los Angries, 
Calif 

KctAoiuated Rope Iakk —A dapted tn 
receive the two atrands of a rope wbioh 
clooe the opening of a mail bag preventing 
mov ament In a direction to open the bog 
Patent 1601046 R L Shannon, 001 Ly 
man Ave, Oak Park, 111 

Ra70b Attaobment —W hich la appU 
caUs to oafety rasors and will fonction to 
constitute a receptacle beneath tiie guard to 
catih the lather os It Is removed Patent 
1000686 J D Kaltenback and J BtoU, 
Hotel OorN 84 EUls Bt, Ban FranasoD, 
GaUf 

AMoarrABUo Booktt WixnoH —Which Is 
adjustabla to be aulted for a number of (hf 
ferent eised nuts and constructed for the 
handling of uuta iu InAceesolble places Pit 
ent 1000645 J O Smith, Box 74. Milpitas, 
Cahf 


Hcatiiig an d Llgfctlng 

Hot Watti Hr atirq Btstth— A com 
blnaUon tnnk heator and house heating 
b Her so arranged that either may ba cot 
iff, and tbo beat generate Into the other 
Patent 1600328. A. H Frhnk, Golumbla, 
Pa. 

Radiator. — Whareln the water Is heated 
by an eleetrical heating element wlthcmt 
altering existing radlatora, tbsmby dlnl- 


Dating the egUnr fnsBMe and boOertk Pnie 
eor&lfiTOlfl A. B. Md L U 

BffPwnw eM , QrUndn, OoHf, 

Gae BuBNn.— Ihr furanaa or bolkr 
stmeturen, embodytog a plurality of rev aw l- 
bis and o^nstoble burner tubm wbereby tb* 
heat generated may be eftactivily oontiolleA 
Patent 1000175 P O Hughey 1516 iL 
etb Bt, Tulsa, OUa 

Btove. — Wberdn tbs feedtog of the fool 
to the grata and the removal of nohsn may 
be oeeompllabed without the enonpe of dost 
Patent 1000110 a Oriflo, 16 E. Ccom Bt. 
Yimlaud, Mich. 

GABtXQBTXNO Dbtioe — Whereby when- 
ever a gas cock Is opened magnetie menne 
on actuated to pvodoce a opark for igttItiBf 
the gas Patent 1000657 8 J Woo^ U 

Burdick Ave, Newport B I 
On, Burner. — Which has sntoniatio 
means for controUlng the flew of fnet both 
to the valve end oombostiou pot, and pro* 
tooting the pilot flame Patent 10U1249L J. 
B Dula, 9400 Chuceh Bt. Norfolk, Va 
iNOiNiauroA— Adapted for holding nfooe 
or waste material while behif burn^ the 
flevlce is of durable oonetruetton, and the 
grate may be replaced Patent 1601687 J 
W Thompeon, 15 Terrooe Ave , White 
Plains, N Y 


Mochinon and Mechanical Devicca 

PLAsrrio MoLDnio BCaohin a— H aving a 
plurality of stationary molde capable of be- 
ing readily expanded for the quick removal 
of molded articles wltbont possible adhesion 
Patent 1688t02 J F Caldwell, 912 Cham 
her of Coomeree Bldg, horn Angelos Calif 
Watkr-Whfel Unit — E mbodying a pin 
rolity of wheels each baring Uoden ante 
matieally feathered under the action of the 
moving water to fully adliae the power 
Patent 1508604 F L McQulston, 817 Gar- 
net St, Badnmdo Beach, OaUf 
Wave Motor.— U tUUng a eontinnoos 
flow of watir, and antomaticully adjusting 
iLsdf to the of a river, or the change 
of lldee, for produclug power Patent 1504. 
H20 L G Folrbank, 370 £31U Bt, Bon 
Francisco, Calif 

Hout — V madilue of the hand opt rated 
type baring a maximum drum capacity the 
(leairahle range In speotl and power, and Is 
rcndily controlled Patint 1506477 R H 
Beebe 8228 IsC Ave So, Seattle, Wash 
DETAonABUK CouPUNo — For pipe, hoee 
und similar conduits espcrially easy to ms 
iilpulate, permitting of quick sttoobmeut or 
detachment In practically one movement 
Patent 1506640 U T Whatley, 1110 
Duffy St, East Savannah, Ga 
FrEXiELE CoLruNu — Embodying two 
conifllng Dirmbrrs ntitiaod upon the adjacent 
(iiila of altned abafts, cunnecteil by movable 
plnmenta, s* cured through iltcumferentlal 
openings Patent 1506327 W S Wiir and 
A P Foley 027 Ivy St, PltUburgh Po. 

Stop Moiion por Loohs — 8o (.onstnicted 
that whiii any of the harness wiree break 
a proper connection will be made for eanstng 
the stop motion to function Patent 1507 
074 A W Boucher, 40 Luck St , Burling 
ton, Vt 

Chain and Bucket rxcAVAita. — Of the 
type implored In excavating land for the 
recovery of predoos metals, the derict hav 
lag mesns for antnmaticolly scavengering the 
bucketa. Patont 1500791 W P Haghoo, 
1107 Park Ave, AlonedA Oallf 
PBEsn PAPER-Rort Chuck. — W hich will 
operate automatlcallv In holding the roll 
sgalnst rotation, so that it win not unravel 
or break during alaok Patent 100706A. R 
W Bandy c/o Seattie Post Intelllgsnce 
Beattie, Waah 

Bmononoopio Apparatur — For studying 
the movement of mechanism moriog at nia 
lively high speed, and haring a xpedailly 
arrengod flashing means driven oyndirouona 
ly with the moring body Patent 1007566 A 
J H Rtverson, c/o Andrews ft Beanmoat, 
2A4 Bank Chombors 20 Bouthamptou Build 
ing, London, W C A England 
ExPAimTnc and Contkactivk Dsep-Well 
Dull. — H aving slmpla meana hereby the 
cuutra ore automatically moved to thrir 
nperativa posJrlona, when reaching the limit 
of their downward movement Patont 1607,- 
145 O H Carter, 906 SoaalaR Bldg, 
noneton, Texao. 

SUdNo Magioni — I n which (he meat or 
other mgtrrial to be sliced la repeatedly ptt 
seated to a revolving dM knife latent 
1006669 W DrMker, 009 Main Bt, 
ISvanetoD, IQ. 
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JUum O vit m B ipumy d rtgn t d lor 
QM vfaM roek or oilMr k«rd ■ahotanw flio 
ntoooBtmd, tU drill bolng droifMd to itek 
tko bolt more ropidlx Patont 160T144 O 
It Ckrfe>r» 906 Boulmi Bhlff, Boaaton, 
TtuVt 

BaaBiTnJia Jxo. — ^Wluch la odiiwtaMe to 
j^ropnlj Npport conorctlnf ro^ bionn 
and ot^r forma of aeotlcmal beannga 
iB noper poatdon to bo rebabUtted Pat 
ant lOSBMa H A Uillrr, T12 Hltcban 
St, CloflB, K U 

UoM OATnaatQ Devioc meana of 
wbteh traa moaa mar ba effaotlieir and atallr 
trlppod and tors looar, mar ba manlpnlatad 
f rom tba ground Putant inOA 514 J W 
Baaaar, Bouta 1, Oafotd, na. 

HTraaruc Lornra Dcvioa^For darat 
Inf aand and othar grunular mntarlal from 
a flTOB place to a locatioti at a higher elova 
tlon Patent 1508008 K rohen, J24 W 
A Bt, Plcfaor, Okla 

Ftosnifo AFPAfATua — tVYterebr 
tba advance of Oamea or amoka In anr given 
diroedon can be oppoaed efflacntlr br meaua 
of an air bleat Patent 1098068 C U 
BleUa, 104 Innden Ava , Brookijn, N T. 

Bcfliinra Aifp AaaEVBUifn Hacbine— * 
WUeh 'alU form a akeiu from thread or 
ram, wUl aacura the ende of tha tbrovi 
tofetibaft appir a wrapper thereto, and die 
charge the flnUbad akein Patent 109N008 
0 A. Hammond Knoalton, r/o Belding 
Heningwar Co, 232 Hadl^D Ave, New 
toUTn T 

BoTTiErAmna Vacbinv — F or capping 
« form of non refUlable bottle and aubjert 
log tha cap to preaaure to conform to the 
haadad neck of tha bottle Putaot 1500325 
J' J Qarlbaldi, 43 Mocdougal Bt, New 
Zork, N Y 

Bbtfitle Sfinplb — W herein tha eplndle 
functlona to roatiouallr present an expand 
log and oontni-tuif member, whereby the 
cop of the core la gripped Patent 1590201 
J Befaumacber e/o IMwaramboeh Haber 
Co, Union i.'itr N J 
OoTTOiv PiCKEg.-'llaring rotating idck 
tng flngen Imparting nlUmate fnat and sloa 
movementa at each rtvolutlon, during their 
paaeage thrungb the plnnta Patent 1500 
818 U N Berry c/o U A Qombla, 212 
Mam Bt, OnwittUo Miaa 
Caiidt VEHDn — W bich la extremelr 
rimpla, takta litrla apace pmenta tl^e 
candy In an attractive manner in menaured 
Qnantltlea, and In amnll boga Patent 1506 
08Q Q H Koattr, 44 (rlen Ave, Oakland 
CallL 

DURWAAKi^a hCAOin^E ^Adapted to bej 
aet in a atnk bounl, riiaebargoe Ita water 
Into the alnk, and ia run by a motor Pot i 
ant 1596060 P Hodatrom. 194 D Slat Bt, 
Portland, Ore 

BEuDuvcif Paokei ^Haring as at I 

tachment whiib will cause the tamper bead 
to antomatlcally dtacend when the pnaa' 
bos la foil of cotton Patent 1509012 W 
H Bbhby, «/o Holtby Packer Cv, Chick i 
aaba. Okla I 

MozAlffo MAOBiTS.-^Hailng maana for, 
antomatlcally derating tba moldad articles' 
to freo them from odhealoB to the mold hot 
tom and aldea for caay remo\al Patent I 
1009878 J r GaldwdL 212 Chamber of 
Oamamree BMg , Log Angelea, CaUf i 

DisPBirania Machine— In whleh tba I 
ftad of the material from hopper to delivery j 
devlea la very aimide, and the eoat of mann 
faotare low Patent 1000888 J B Ken 
kd, 608 Central Aie, Great Falla, Mont 
AmoMATio Baiu— For boata whleh Is' 
durable In naa. may be readily taken apart! 
ottd deaned if It becomee dogged Patent 
lOOQOMl A. B Bchwdtaer, Talley St. andi 
0th Ave I Blgblandi, N J j 

Uocp Hahduno AppABirog— Kitfrdr 
automatle In Ita completion of a cycle of 
Oparatfam daalgned for ueo In conjunotlon 
wiUh any type of brick molding modklnp 
Pataqi idmoe 10424 U D Gary, 434 W 
ISOrik Bt, New York, N T 
AtnoMATM Dunk Mixes.— With meana 
far dsrtlai; ngalatlag, and timing the ogl 
tator, and otopplng tbe motor when Uh. 
mislBg hoa bom coa^etoil Patent 1000 
B4S. J A. Hearik U7 Ddmar, Bon An 
tonla, Toaa 

BwBAtrOnsATiNa Mbchanuu fob Gas 
OEMB TAinia — Oontmlled by tbe level of 
tba flald for operating a dgnal when thi 
Uad haa folleo to a predetarminad point 
Pafeeat 1000885. Bw Kaater, e/o WflUam 
ifapa * Oh« 196 Oarondalat Bt, Now 0»- 
leaset 


PUNTiinHPnu Boexek— M ade in aeo- 
tional fora, so that when the central aeo- 
doa becomea worn, it may be readily re- 
plotied without diaoardlng the entire roller 
Patent 1600841 J 0 NeoU, 90 neosant 
V\e, PloasoDtrine, N Y 

Bkam Heap Hoake foe Looms — Prodne- 
Ing a uniform teneiooug means which la 
comparetlidy simple, and by which wear on 
the beam head rope la reduo^ to a minimum 
Patmt 1600028 J Carroll, 61 Hondereon 
St, Paterson, N J 

Automatio Tabclatok— F or monotype 
(ompuidng macfalnee adapted to allow of 
oSn^ng oompool turns divided m oolomiii 
by cniuring the automatio juatlflcation In 
each column Patent 1000938 B Garda 
i/o 0 ChasseTent U Bonltvard de Magen 
tu Faria, France. 

Co^tainee nm Venpinq Machines — 
\ Dictnlllc container to be used in lieu of 
glass and readily adapted to different makis 
of maLhiiicfi for vending peanuts candy, 
itc Pat4,nt 1001617 D Grcen^ 1868 4Ut 
Sl Brooklyn, N Y 

Oeai^ OiBcriATOg — a alraple and effee 
dvo apparatos readily attocJiuble to storage 
ofasmbera of various characters whertbv 
granular material may be circulated and 
aerated to prevent overheating Patent 
1001224 J F BcbvIo, Boguio Banquet, 
Mcmntam Prov , Philippine Islands ! 

— i -'r i n II I M^ l 

Medical and Surgical Devicee 

Htpodebiiici Device —P articularly adapt- 
ed for obtaiulng perfict sanitnrr condiboiis, 
a slnglo use of the device making a second 
use Impnoaible Patent 1504£^ K Brauer, 
f) Wegiaan Parkway, Jersey City N J 

CoLONia lanicATiNQ DrvicE — Which will 
, afford the maximum dimension c f outh t 
without presenting barntn to the flow of 
fluid readily intrmluied into a|H.ratlve pool 
tion Patent 1506847 J 8 Mallory, c/o 
General Delivery, Aaheville, N C 
' Adjobtaiilc Plate AancrrATOB — 
Adapted for dentists by wbirh the actual 
centers or axes of rotation can bt reiidilv 
ascertained and flxed for oath individual 
head Patent 1508535 J A Lentr, 44 No 
Firat St, Phoenix Arlsona 

-I IWB 

Mnaic al Pc vlfce 

Piano AcnoN —Whleh aims to insure 
* greater rhythmic prerulon aqaick repetition 
of the hammer strokes nod a ruluctlon in 
number of ports Patent 1508203 B F 
laukondt, 1234 W 0th Bt Red Wing 
Minn 

PXPB-OIGAIT CoNTRor. — 'Which oomdsts 
lorgely of relay and chest aruons whlth 
cooperate In such a manner os to prnrticoily 
constitute one part Patent 150917K t] 
U Kloehs, 121 No ISth Bt, Philadelphia 
Pa 

PiA'vo Action — For upright planoo, de 
slgnod to take up little room thereby obvi 
ating tbe neceoslty of extending the piano 
caoinc to aerommodate mechanical players 
Patent 1500743 J W Cornea, 101 W 
Centra] Bt, Kewanee, IlL 

Prims Msvera and Their A e csssa r tss 

SrAEk GAP Appabatus — Adjnited to per^ 
mit the poMage of the first discharge, but 
too wide to be bridged by the return and 
suboequent pnloatlooi from any single dis- 
charge Patent 1594457 P Davey, e/o 
Andrews A Beaumont, 904 Dank Oiambera, 
29 Southampton Bldg, London, W C 2, 
Unglsnd. 

An CnOVLATOB won iNmNAZrCoiCBHa 
noN Enoxneb — For venting and circnlallng 
the air in a tranamlaelon cess permitting tbe 
escape of hot air and ths entrance of eool 
air Patent 1696020 O H Nadler, 1205 
N 13th Bt. Bt Joseph, Mo 

Chaboe Htiieatob — ^W hlA will be anto- 
mado In Its action to feed aqueous molstnre 
to the charge, and will provida fur complete 
control of opentioo Patent 1695704 S 
n Caldwen, 7060 Lacy Way. Oeklond, 
Cahf 

iNTEENALCoMBtranoN Motok. — Maldog 
nse of a single rotary Intake valve, and a 
rotary exhaust valve for all tbe eylindcn 
a novel gear mcchanlam operating tbe valves 
Patent 1506009 F 0 BUln. 008 N Cen- 
tral Ave , Chicago, lU 

Stbaic Genebatob.— I n wbleb the heat 
both in downward and upward flow is util 
laed, tbe rising heat bring used to aiaut In 
vap^aing ineoming raw fuel Patent 1596 
797 0 T Briar, IBU Arnold Placa, Ban 


Dufm GaUL 


Ckahk Pin LuEEioATOg^For Inbrleatlng 
bearings in InatancLs where devices such as 
dippers do not form part of the general 
equjpDKiit of ths motor Patcut 1595131 
B n Wilder Orb Oita, Calif 

CAxatiHETOR — Having a primary and sec- 
ondary uir nnpply and fuc] supply mnlrdlctl 
by thi. same sac Uou operntcri nu ch mum 
ond a manual control I'ati 1 1 100a2'>4 M 
B Nice, 6000 Cottage St Trunkford Po. 

PACKiifo FOB RotabtCtuiue Pinions 
—F or rffectively preventing fh» pawiiiM 'f 
Btcnm past the moving pari of a pistun 
theribv prevtuting loss of powir Patent 
nun ')7 S F KfKhLudarfer OH *L St 
N W , W iishingion D C 

w — — _ , 

Rm ilwaya and Their Ac cessories 

RaUROAO ( nONBtNU &l( NAT A^O PUOcEflS 
or OirBATTNU THF HAMF— Whull Ifl illiimi 
nated by the beadUgfaC of an niiproadnng 
Un umctiM whereby a person approaching 
the er sjung will know that a train is np 
oronLliing Patent 1691143 K M Bard 
Mimawu W Is 

PLUMANBLMrn Gt AMD — Adopted toex 
tend orinsa Urn frjiit of a b«rih to prevmr 
|iers iiK in tbt ulslc lx mg thrown intu the 
berth by a sud len lurch Patnnt I’lOOnOU 
lb JlnrtwtU 3130 Jndiiina Ave LhioiAO 
DL 

Ai louATio Railway Gatf — Aittiatnl by 
a pnNsing train not only opt rating thr n ifctv 
crowtii g gate but a wriii of visual siguoli 
com f t d therewith Patent I'MWIJI W 
H Finney 018 (irove Ave Nashvillo Tenu 

ruxTonT Cab Doob — V\ ith anlnmatfe 
mennH for m i iiring the same iu either oiN>n 
or cl wd position iqimlly adaptable for 
singli or double dnora I'oUnt D 

W G Kukl(*y Box 583 CharlGstuD 8 C 

WaiMf fob Looovionvt ( aoBSTiFAua 
— \M 1 h may be ilrlven lu pi ice from tin 
OQtflll nud remuvetl with facility, the Inoa 
enii g while in operation being a remotp 
poNMibilitv Pstfnt 1590740 H Q Becker 
Oolui i« P O Wattrvllet. N Y 

A IB ( ONTBOT >0B lAKOMOTTYr FlBE 
Bomh — I nmnng a higher degree of suptr 
luul ni I lisa buck preoann and protecting 
tbe hr man from tin iiceamve hi at of thi 
lire box Potent 1000280 J V Olovir 
e/o K berston lliggios A Bcntdinkton, 428 
Brntli rbood Hldg Kansas City Kansan » 

Perta ining ta Recr eation 

HonKrAT Bi IDE— For directing a tobog 
gan f innid < f a pluralItT r f honnls so se 
nircl that they will be iinaically equiva 
lent t) a single board Patent 1694444 J 
W llernardy BearUliy Minn 

AvcrHFMFNT Drvii E Having a rotorv 
earner with waht for paHHcngvrs the cur 
rier being propellid tltlier bv tbs pown 
gem r any otliir dnving means Patmt 
1500014 O D Hunter. 1126 So 6th St 
('Tilrkanha Okla 

Pertaining tojfrehicles 

VEitlcrB. — ^Tht inventor has been grunted 
two patenta on spring siiapdisloD for rood 
and rail bogie vehicles rrqiiinng no albra 
tlon of comprtssion of main spnn|.a ou tilt 
of bogie and pi rmlttii g steering with but 
UtUo effort Patents 140544H and 1017101 
Montague ClnuTbiJI Bhann 648 lIoAel 8t , 
Albury Australia 

I KHuaE Oabuei and TotrBisT Table — 
Adapted to be Gonnerted to the ruining 
board of an automobile may be employed os 
a table by day or a bed nt nighu Patent 
15070H1 C R Lyon, 1817 A 8t, Butte, 
Mont 

MtiiiPLrTArvE Oaiinm— By means of 
whi h the entire set of voivej of a motor 
may bo simultaneously ground In one optra 
tiMi Patent 1507601 J T Klibndi 
M< untain and Montague Aves , Scotch Plums 
N J 

Giab BHimus — Aliuoet onlely actuated by 
thn (xhaiut gns of the motor ii bn f u>4e nf 
eicctncity and the prrssurf of ii push butt hi 
mid the dutch pi lal Pali nt ISfiTJ")! W 
0 Stevens, Jr 100 W 60th St New 'York 

N y 

1 lar Caebieb and Chan( ee.— W hirh fuue- 
tlons either ns a rarriir for n spare tin 
or os a ure changing uicaiib to bo cmi laced 
on a table or support Patent 1699427 
J I t.nenwood, North Fast Harbor Nova 
tia Cauada 

TuAnEi micH— Which affords facilities 
for ronnecting a trailer with the frame of 
an automobile truck m that the pole eon 
swing without transnuttmg motion to tho 


vehicla Patent 1590834 W O Naboro, 
c/o Nabors Oarage Mansfield, La 

I>FTicL n Nc Device —For dctectiog an 
Butunitbilo (Inver wbu hits u person with 
1 IN tur und dmea on the divliN Is in 
tu le] t lx under |sili<( cunrrol lutmt 
15 a Ddwurls, 24)0 Oruv# Bt 
BcrklLv Calif 

\LincTE Hnip Mechatihm — A mulian 
ism i[ ruble lu bl k tlu r hi] wbu Is of a 

V hUI in I prcvLiit irniinlaU ry inovemuit 
(f thi nu mug i,iur in cut tiircctiou lot 
(lit lliOOllI W A Hucgtlc, 662 Court 
Nt I li/j| tb N J 

DrtiKcioB i(R ITr AiH 1(111 rs — ^Tbat will 
bnlliiintly jlhmiiii it tb r ii lwn> from a 
p(iiir fir in alviinie but will prevent glare 
1 ut lit lti(i0-71 V I 1 ibbi p Box 44L, 
Lilies In M 

Vi lovioiinh, Awning — W bicli In iitcon 
Npi iiuuN wh II n C in uh but eau be in 
Hiuiitly lowdul tr (urvi us u sun sliiill ur 
to irevuiL ruin Liifcrng a win h w Intent 
lUMUTO J W BvrnuN 52 M u i St lark 
Uidge 111 

Sl( NAI PMlcr liOE MoTOS \ Mill I vs 
T Hiiccinlly aJupud ft r trucks or biiaaes tu 
be swun^ info ticrntlve iioaitun an 1 be 
I me ante mutieall> illuiiilnnt I ti indicate 
the din tJin (f him 1 atitit 1UI0I..77 1 

i Gluiic) 461 W 25th St f luengu 111 
CoBTyB GTABEBninn— 'Width will suniil 
rnne uhIt alileld both the front and sub 
vin|)ii (f a driver against the glare of tin 
Hetting it rising sun 1 ittiit 1560183 G 

1 1 billiiis Box 474 Imolo Cullf 
FntTtnr Bohir — F or uae In oonnec 

tiun with tnolrr vihuhs increasing the 
tmwer bcoaiise of the rejnstHUCc to rondenu 
tim hy the high tcinpcrature wllbin tho 
(vliiidcr Patmt 15*19109 F ( Dykes 
</o B W Luh( Mtreantih Trust Co 
Front and Clay Uts Ban Frandsco, Calif 
1 1 DAL wiru Dut air Pivot Joint — F or 
I VI hide brakes so disposed that tbe ndue 
tion ratio will be small during the period 
eorresponding to tho taking up of the wear 
Patent IHOBUn C Schiuffer r/o C Bletry, 

2 Boukvarl de Btroshnurg Pans. France 

( uiLU s Vt UKLF — t ompriMlng n frame, 
front aud rear wheels gear tr diis and ped 
nla adopted to be pnpclkd bv the feet of 
n child Patent 1000646 J Stetson c/o 
Xilvuii fltiamsbip Co Piir 21, Ban Fran 
CISCO Calif 

hNoiNi Hooo LocRiNn Dlvioe — F or an- 
tomobiliH wherein tin hood will be normally 
lorktri but may be muuunlly unkMlmd when 
the rngiiii la riinuing Patmt 15UH572 J 
P litragfaty 481 C.rove Bt, Jersey City, 
N T 

Short Ciartm Yd Drvrcr — Vdapttd for 
Ii tnc m >Uni for abort circuiting the com 
mtihih r uf tbi motor In orler to prevent 
nierlouding thi same Patent 1600124 A 
b Miller 2229 Ilrhbes A\e Spnngfleld, 
Ohio 

Dcsigna 

DPHIi N for Cl ETAIT Poi F BEACKETII, 
Poll tNDS AND POLFf'ENTEB OBNAUrNT* 
— U 1 ludd A ( o K7 Chambers St New 
York CItv h«ro been granted twinty-ons 
putents relating to curtain pole brackets, 
curtain pole curls eenhr ornaments for cur 
torn pdes and the like having characterla 
lie deaigns prodnred by their deugners A 
Dlouhy and W' P Hofman The patent 
numbers arc 707S3 34 36 36 87 38, 89, 
70740 41 42 48 44 45 46 47, 48 70755, 
56 57 68 50 

Design foe a W'atiu Band ob Bimilab 
\rtI( r> —Patent 70872 11 Bertoloue, 17- 

10 W 4”th St New York N Y 
n>Mi N roB A CiiiiPH liBEsa — Patent 
70827 r Dims e/o 1 ruiiklin Himou Co, 
38th 8t and 5th Vvi N( w York N T 
Di ‘.itm FOB A Ring —Patent 70082 R 
Roflcrithal 690 Montgomers St, Dmoklyn, 
N Y 

Drsif N »(>B A Doif — Patent 71095 O 
n W li I n e/o Bull r ( arteaon Prwin 
Was * 3 A to 250 Park Ave New York 

V \ 

Desicn Fob a Lamp PmisTAL oa Smi 
lAR VaiiCLF Pnlent 71107 L If Goro 
wiU 1305 Prwpict 4vf Bronx N Y 
IiRhUN FOR A Vanity C asi — Patent 
71147 M Klim c » Siptnor Ptoducte 
t >nj 3 W 20rh St Ntw 5 rk N Y 
Desky foa A Snoi lie inventor has 
been grantnl tw > pilenls TllJ'" anj 71130 
r lIoviH c/o rrinUiii Simon Co, J8th Bt 
and 0th Avo, New York, N Y 
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Our Book Department 

Travel u admittedly the most broadening of experiences^ but^ unfor^ 
tunately, all of us cannot get U at first hand The next best 
thing IS to profit by the experiences of others 


IliuiUnir and Advrnlurv In the Arrths Ity Nansen ... |420 

The vlurv uf the authnrV fir^l vnyage, hu adventum In the Ice 
field, and hia liunlinp rxprriencea 

Snlem Vemiela and Their VoraCM. by Pulnani . 3 j 65 

Fascinaline »krt( hen of the old **»quare*rlfmed*' ahlpa and their 
CaplainH whith make one realize the lirabrr of whirh they were 
made Spli mlnlly illufitrated An important hiatnrical record 

Animals of l.aiKl and Sea, by (lark . . 3^20 

ItevealH ihe relalionKliip between human life and the anlmala which 
are MtM enKary iherrio or arc the eiiemieH lliereof The aulhor'a 
dinliiii Mon ai a research invcpilnulor leiida authority while hia 
style Rivefl foMinatiun to the subji^l 

Hm New Nalnral History — Vol. 1 « by Tbnimnn .. 

Hia honks known wherever scimre is read, the author, here, in 
even more frluttons pmeniallun, tells the ever wnmlroua story 
of the rare and rnmmonularr iifr of land and sea that ao often 
la overlooked Abundaniiy IlluBlrated 

9 alr.hed Guldr lo Europe, by Rolfe and CiiLkett , . 5 . 1 S 

The furty'Sixlh edition of tins very useful and conelHs “mentor.” 

(ives the rasmtiaU wiiluiul bunlensome details. Creditable dis- 
rretinn hsH been used tJirougliout 

Hlsloiie Churclua €»f the World, by Ludy 

Ibis oullrctinn of short descriptions, profusely illustrated, ii a 
valuable work of reference as well as a splendid eumplc of book 
production 

Hm Steamer Book, by Mitchell , 2 J 6 S 

Much of the lore of the sea, the nautical terms of ahipa and navb 
Minrs, logrthcT with well selecteil verse and stories, makes this 
OtUo Tolume particularly adapted aa ita title sugfests. 

i4ll pHees postpaid 


The Natmo of the Wotid aod 
of Man 

BpSbOmmsflksFaaiMifstCkkmaslhapsntlp 
An ouiUoe of our knowledge of the 
phyikal iihI biological world, presented 
cuDclselv in scqiusitivo form as ■ ref 
erence tor the man who knows, as well 
Bs a source for the one who wishes to 
learn. Unbrenliy of Chicagu Press. 
postpalcL 

Exploring Life 
BiirtoinmA.irabsii 

An aatobiography of the man wbn 
actually built the first telephone for 
Bell Charming in its sincerity and 
inspirstioosl In Its wholesome phllosci- 
phy Pubiishod by D Appleton A Go. 
13.65 postpaid 

Rabi-MakiBg 
Oewj Msapgmss 

U S. Weather Bureau 
Anoibcf chanateristic book from this 
author, detailing the attempts to onn 
troi rain, by magieal, rellgioua or schtn 
tlfio means Entrrulniiig yet author! 
tative Publisbed by Willianis and 
Wilkins Co. |2AS pusipaicL 

Thinking Abont Thinking 
BifC.J Kwwmr 

Prof of llaUumatlrs, CuluiiiUa 
Much profitable time Lin be spent on 
this llllle book, thn title of which ex 
plains Itself One of the must happy 
presenUtioRs of a psy etiological nature, 
we have read Publlshctl by EL P Dut 
Ion A C.O |1 10 postpaid 

CofTOriOB 
BsF N SosUar 

Probably no sobject Is being man 
intensely studied today in engineering, 
than the author’s title, which he is so 
eminently filled to disruss. A refer 
encr of oti at value Published by 
McGrawHill Book Co. Kk20 post- 
paid. 


Mineral Reaonreea In Nortih 
Eastern Canada 

A unique publlcatioQ Issued as SD 
aid to development, describing by com- 
prehensive maps and terse Infonnalioa, 
what has been opened to eiploltation 
as a surely of whst the future prom- 
ises. Published by Canadian National 
Railways, 1 Toronto St., Toronto, Ont 
Gratis. 

Stareooeople Pkocograpfap 
BtrArtiifrir Mea 

With BO much Interest aroused In 
stereoscopic effects on the screen, etc., 
this work by an snthnnty is psrticii- 
Urly iJracly Eztcnsivelv Ulustrsted 
Published by American Pnolo Publish- 
Ing $5 20 postpaid. 

Cine and GIne Teotlag 
BeSmarntMOsat 

This revised and enlarged edition 
completely coven the constiluiion 
manufacture and use uf this Important 
product, as well as treating on icotlng 
and the commercial aspects. Published 
by Scott, Greenwood A Son $5.20 
p^pald. 

Hydranlki 

Bgtrj Hasim 

Doan BnalnwHns HanmnL A. T 8afff>nl 

Abridged and reviacd to cover recent 
practice, tide teatbook will be useful 
In ibe practical engineer os it Includes 
the latest eipeiimental dsu snd ubles. 
A chapter of hiotory is roosi happily 
includH Published by Tbe Macmillan 
Co. H15 postpaid 

Ileroea of the Air 
Bg aiaiaaa Fraaar 

Another of this wortbwbOe Hero 
Series. Fascinating stories of sccom- 

K lisbment, thrilling as real A valuable 
Isiory of the art. Published by 
Thomas Y. Crotvell Go. I2J5 pest 
pud 
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